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Air Position Indicator 





Orientation mechanically has now become a fact! Today a come from Pioneer*, for the proper functioning of the Ait 
pilot or navigator can read directly from a dial his exact Position Indicator depends in large part on true heading 
position in relation to the air mass through which he indications—and these in turn can be provided under all 
travels. With only a simple correction for drift he can conditions only by the Pioneer-created Gyro Flux Gate’ 
establish, with accuracy, his geographical position as well. Compass. Again Pioneer’s Creative Engineering points the 
The instrument which makes this possible could only have way to greater flight security. 


i wie oe Ge ta ade BS ww) ECLIPSE-PIONEER D/V : AVIATION CORPORATION 
SREG. U.S. PAT. OFF. Teterboro, N. J. ; 
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One of the most important and valu- 
able aircraft design series it has ever 
been our pleasure to present begins this 
month as the lead feature of Avia- 
qion’s Research-Engineering-Produc- 
tion section. Written by Ralph Upson, 
one of the industry’s top consultant- 
designers, “Designing the Personal 
Airplane” will, we are thoroughly con- 
yinced, do a basic, air industry job 
that has never been attemptéd before— 
a job we’re proud to publish for the 
service it will render. Part I, which 
begins on page 119, takes up design 
considerations in engineering for 
safety, economy, and performance. Suc- 
ceeding articles will cover design for 
speed and range ; for takeoff and land- 
ing; for stability and control; and for 
vision; besides a discussion on am- 
phibious and roadable craft and a look 
into the future of design requirements. 


Immediately following is the most com- 
plete article yet to be offered on the 
Aeronautical Products, Inc., helicopter, 
giving heretofore unpublished design 
and construction details on this flying 
laboratory. It’s written by AvIATION’sS 
Detroit Editor Chet Ricker, who illus- 
trated it with his own outstanding on- 
the-spot sketches. Page 122. 


Ask most any ten people how far, how 
fast, and where jet propulsion is going 
—and the chances are you'll get ten 
answers. As an integral part of a huge 
program to design, develop, and pro- 
duce the first all-American gas turbine 
jet engine for the U. S. Navy, West- 
inghouse.engineers made a thorough 
study comparing conventional recipro- 
cating engines, straight gas turbine 
jets, and turbine-driven propellers, to 
show just what fields could be served 
most efficiently. Results of this study, 
written by Charles D. Flagle and 
Frank W. Godsey, design engineer of 
the Aviation Gas Turbine Div. and 
Manager, New Products Div., respec- 
tively, are presented on page 131. 


Up in Boston, Wiggins Airways had a 
tough problem: How to sell flight 
courses to—and make plane prospects 
of—several different classes of pros- 
pects and do it in a single campaign. A 
tarefully-developed set of selling 
“packages” did the trick, and did it 
well. What’s in the various packages 
and how their contents work are 
found under Marketing, page 114. 


Of equal interest and value to the fixed 
base operators is our Civil Operations 
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feature, “Why’s and How’s of Good 
Airport Turfing,” a practical, down-to- 
earth (and no pun intended) article 
which will help down the dust bogey 
and make airports more efficient and 
attractive. You'll find it on page 167. 
. .. And speaking of efficiency, “Al” 
Lindsley this month shows (page 157) 
how the modern maintenance organi- 
zation can be set up and operated to 
give the customers the best possible 
service and at the same time make the 
the most possible money for the oper- 
ator. . 


Data on two extremes in new aircraft 
are presented this month. First, on 
page 163, there’s specifications on the 
single-place 50-hp. low-wing craft de- 
signed for easy maintenance by Avia- 
tion Boosters, Inc., of Kansas City. 
And on page 164 we present all avail- 
able information on Britain’s new 
Blackburn design for a six-engine 155- 
ton flying boat aimed at top capacity of 
160 passengers and cargo in a pres- 
surized cabin. 


And don't overlook Part III of Jim 
Ray’s series on feederline fundamen- 
tals. This month (page 110) he out- 
lines procedures for establishing both 
direct and indirect costs, and for meas- 
uring them against potential income, to 
get the right answer to the perennial 
$64 question: Will it pay? 





AVIATION’S WASHINGTON EDITOR Blaine 
Stubblefield (who has a swell sense of humor 
despite this serious demeanor) is seen here 
aboard the U.S.S. Bonhomme Richard, one of 
the Navy's newest and most formidable air- 
craft carriers. Stubb embarked, as the ship 
headed for a vital role in the Pacific, fo ge? 
a first-hand story on how maintenance is car- 
ried out on a floating airport. His story, @ 
tribute to the young men. who perform under 
really rugged conditions, begins on page 106. 
(Official U.S. Navy photo) 





From the down-under land we present 
an on-the-spot report covering Aus- 
tralia’s postwar manufacturing and 
transport plans. Involved are more 
than one American plane type. See 
page 109. 





25 Yr. Ago (1920)—Airplane exhaust 
cabin heating first installed by British. 
. . . Martin builds twin-engine Navy 
torpedo plane with folding wings... . 
Italians complete Roma, semi-rigid air- 
ship with 19-ton load capacity... . 
Army builds groundstrafer plane with 
37 mm. cannon and bomb racks. 


15 Yr. Ago (1930)—Pilot Mermoz, of 
Compagnie Aeropostale, makes first 
commercial nonstop flight between 
France and U. S. ... Air Ferries, 
Ltd., of San Francisco, carries up to 
11,000 passengers monthly. . . . Capt. 
Page wins Curtiss Marine Trophy at 
164 mph. . . . Senate requires publica- 
tion of all Dept. of Commerce accident 
reports. ... Martin has contract for 
55 patrol flying boats at $44,500 each. 
... D. of C. officials fly gliders to ob- 
tain first-hand data for regulations. 
. Besler and Doble test steam- 
powered Curtiss Robin at Alameda. 
:.. Navy orders 27 light carrier-based 
bombers from Boeing for $400,000. 





Down the Years in AVIATION'S LOG 


10 Yr. Ago (1935)—Douglas planes 
now used on airlines of nine foreign 
countries. . . DC-1 breaks eight 
records for transport planes in ranges 
up to 3,100 mi. . . . Bureau of Air 
Commerce starts survey of twelve 
blind-landing transmitter sites. . . . 
Maxim Gorky, 8-engine Soviet plane 
wrecked in accident. Senate 
passes $460,000,000 Naval Appropria- 
tions Bill giving aviation $40,997,000 
for new planes, ... Navy stages large 
scale maneuvers in Pacific, using three 
aircraft carriers. . . . Yves Lacombe 
sets new mark of 290 mph. over 100 
km. (62 mi.). . . . Amelia Earhart 
flies non-stop from Mexico City to 
Newark. . .. Panam lists total assets at 
$24,000,000 and gross income at over 
$9,600,000. . . . Douglas makes first 
official announcement of DC-3. .. . 
Airlines expect 32,000,000 passenger- 
miles per month. . . . Kellett wingless 
autogiro publicly demonstrated. . . . 
Indiana holds annual air tour. . 

Russians launch semi-rigid airship. 

























































ThE LINK TRAINER has played an indispensable part in the excellent opera- 
tions and safety record of the nation’s airlines and Air Forces. It has 
been steadily improved until, in the latest model, its flight-like instrumen- 
tation and controlling devices dramatically duplicate practically every 
cockpit operation necessary in the piloting of a plane. The Kollsman 
flight, navigation and engine instruments used in the Link Trainer are = 
especially designed for the purpose, simulating in every respect the action 

of such instruments in actual flight. Othe Kollsman devices, such as 
synchronous remote control motors, provide the instant indication and 


Instrument Panel of the new ’45 Link Trainer 
control required between the cockpit and the instructor’s desk. Depend- 


Simulating —in more flight-like ways than evet 


vi ee ‘ . ; : a before — the problems of flight and navigation, the 
ability and accuracy of these instruments and devices as they appear in new Link Trainer is another step forward in teach 
the. Link Trainer are of the same high standard which has won for ing instrument flying technique and developing the 


pilot’s individual skill. As on previous models, 
many Kollsman Instruments are used. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


}m| SQUARE DF COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 


Kollsman the respect of all aviation. 
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HOW DO WE 
DO A“SLIP” J: 









IT'S EASY, MARY! I'LL 
SHOW YOU HOW 
USEFUL IT CAN BE! 














A*SLIP” LETS US LOSE © 
ALTITUDE QUICKLY, WITHOUT \ 
GAINING SPEED-SO WE CAN’ 
7 LAND IN A SMALL SPACE. J 





TO LAND IN THIS SHORT FIELD, ) 
OVER THE TREES, WE'LL DO A ¢ 
FORWARD “SLIP” THE MOST ) 
: COMMON TYPE. ts 














Nb a GLIDE— WITH 
un 














‘Aa THROTTLE BACK. 


HERES HOW A FORWARD “SLIP” LOOKS FROM THE GROUND 


pr Owe ns 
, ae 


THE NOSE IS 
TURNED BUT 
PLANE MOVES 
S._ FORWARD: 


THE SLIP— cross. my be 

THE CONTROLS BY ; 
PRESSING STICK 

RIGHT AND RUDDER mm 
LEFT. KEEP STICK 

SLIGHTLY BACK. 















HE PIPER CUB 





EASILY ! 


RECOVERY=— 
MOVE STICK LEFT 
AND FORWARD. 
RELEASE LEFT 
RUDDER UNTIL IN 


NORMAL GLIDE. NOW MAKE 


YOUR LANDING, 






















| YES, IT WILL 
SURE GETS « “LAND ON A DIME” 

INTO SMALL IA BECAUSE OF ITS Booklet NOW! 
FIELDS CONVENTIONAL “How to Fly a Piper 


ub,” covers Oe 


THREE CONTROLS. f foodsanumtale. of of fly- 


ing with over 50 step- 
by-step photos and 
descriptions. Many 
other facts, full-color 
Rnd 10 of Piper Cubs. 


coin for _postage- 
handling. Write Piper 
Aircraft Corporation; 
Dept. A65, Lock 
Haven, Pennsylvania. 





Get Your ‘How fo Fly’’ NOTE: This lesson and others that will follow 


nd 10c in stamps or 4 





explain only the fundamentals. See your Piper 
Cub dealer for actual flying instruction. 


“ik 


1S YOUR TOWN READY TO FLY? 


It should plan landing facilities now—for its 
citizens and its future. The booklet, “What 
Your Town Needs for the Coming Air Age,” 
illustrates various types. It covers benefits, 
where to build and how to start. For your 
free copy write Piper Aircraft Corporation, 
Dept. A65W, Lock Haven, Pennsylvania. 


ww. 


FILMS AVAILABLE 
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Movie films that will be a great help in teach- 
ing the fundamentals of: flying and plane 
construction are available to you. Interesting, 
clear, instructive sound narration. Write for 
information describing films on ‘‘How to Fly”’ 
and “The Construction of a Light Airplane.” 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA. 
In Canada — Cub Aircraft Ltd., Hamilton 












































SYEAR AIRCRAFT 





HOW GOODYEAR AIRCRAFT CORPORATION SERVES THE 4 
if By constructing major - 2: By designing parts Ss: By re-engineering 4. By building com J 
components toman- for all types of air- parts for quantity pro- plete airplanes an we 
ufacturers’ specifica- planes. duction. airships. 
lions. 
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CONTRACTS: NOAS846 NOAS2676 


GRUMMAN F6F (Hellcat) 


WINGS, ELEVATORS, AILERONS, INNER 
AND OUTER FLAPS 


CONTRACT RECEIVED: AUGUST 1943 
FIRST PRODUCTION UNIT DELIVERED: OC7O8ER 1/993 
I7O0™ PRODUCTION UNIT DELIVERED: DECEMBER 1944 


REMARKS: Started from the original blueprints, 
these major components of the ace Grumman fighter 
plane required all the "extras" of production 
engineering, tooling and personnel training of 
(eToTolo h'd- cb amy. © Oar op arab an a O10) '!) oR U-> 4h ob alo] oD a -)1'\— mus of Co MR om ol -) 
roh'd=) e010) 111 - poems Gomme) ols bots B 's—-DE—Mmr- bolo Ne (-B ts DUMNM obal-re lt. cole). fa) 

as well as in speedy tool designing. Battle- 
prescribed modifications were effected while full 
production was maintained through utilization of 
the famed "quick-fix" system. Proof of all this 
was the fact that the first pair of wings was 
assembled and delivered only two months after 
receipt of the go-ahead, and the 1,700th only 
fourteen months later. Another milestone in 
Goodyear’s contributions to the United States Navy 





Goodyear is building components for 16+ different 
Army-Navy types of aircraft, including 





complete Corsair fighters and airships. 








\ — 
\ ,ooo,vtar 


AIRCRAFT 
: AIRCRAFT INDUSTRY 


" a. By extending facilities of GOODYEAR AIRCRAFT CORPORATION 
"eodyear Research Labora- Akron, Ohio « Litchfield Park, Arizona 


esto aid the solution of any 
gn Orengineering problem. 
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In these NCW tires you see another ex 
ample of hoy Goodyear keeps Pace 
These new giants 4r€110 inches in Over. wiht the mose advanced thinking of 
all diameter and 46 inches Wide. The the aviatio 
ate bodied With 34 plies of SuPerstrong 
nylon fabric — . 









New aircraft designs, Our engineers 
y f will be happy to Consult wj y 
s hosiery, They Weigh 1,509 d 
Pounds €ach, and when ; 
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irfoam, } &R.< 
Griptred, Chem nei =, a The Goodyear T. & R 
rip 






1 BE IATION, June, 1945 














4 





ECLIPSE AUTOMATIC BOOST CONTROLS ARE DESIGNED FOR 


APPLICATION TO VARIOUS SINGLE STAGE—SINGLE SPEED, AND 
SINGLE STAGE—TWO SPEED SUPERCHARGED AVIATION ENGINES. 





Due to military restrictions, design and engineering data on Eclipse 
Automatic Boost Controls are available only to manufacturers approved 
by the U. S. Government. To such companies interested in the solution 
of their engine control problems, Eclipse-Pioneer will be glad to 


supply complete information and engineering cooperation on request. 


EVERY ACCESSORY ANY PLANE NEEDS—ENGINEERED 
AND BUILT WITH ECLIPSE CRAFTSMANSHIP 


BENDIX, ECLIPSE AND PIONEER ARE TRADE-MARKS OF BENDIX AVIATION CORPORATION 


BUY MORE WAR BONDS 


SPEED. V-DAY 


ry 6 
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AVIATION ACCESSORIES 


'clipse-Pioneer Division « Teterboro, N. J. « Los Angeles 36, Calif. 
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LEAR, Incorporated — Radio Division: Grand Rapids 2, Michigan * Aircroft Radio Sales: 1860 —— New York 23, 
New York « West Coos? Subsidiary: Lear, Inc. of Colif., 1010 N. Highland Ave., Los Angeles 38, Calif. 


Fairchild believes comfort, safety and economy will be the 
sought-for factors in the postwar private plane. 


So, profiting by the wealth of knowledge gained from the 
famous Fairchild PT-19 training plane used by thousands of 
Air Force Cadets, they have developed plans for this M-84. 


Fairchild knows from way back what Lear Radios can do and 
has included provisions for Lear equipment in the M-84. 





Lear has been making fine radio and direction-finding 
equipment since 1930. It is being used in private planes, 
commercial transports and government ships with utmost 
dependability. It is noted for its unusual light weight and 
keen sensitivity. 


SET 


AVIATION, 


The Fairchild M-84 —low-wing pri-° - 
vate plane — four or five place — 
easy to fly— economical to operate. 
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LOAT Planes, Kingfisher OS2Us, 
act as the “eyes” of our fleets, 


scouting the waters.ahead as we close 
~in on the Japs. 


They seek out targets beyond the 
horizon . . . and spot for the battle- 
Alwa ys ships’ big rifles. 

They search the seas for our over- 
due planes and crews and have run up. 
10- a record “or rescues that has earned 

them imperishable fame as.“‘the mercy 
Ni ppon ships of the air”. << + 

It is the ability of the OS 
it—in punishing choppy-w 
ings, in rough weather actian 
service conditions, that ha 
rugged litile ship so in 
so long. 


Nearer 






































Edo Floats are standa 
on Navy seaplanes. 





0S2Us are shot from the decks of our cruisers by an 
explosive charge that accelerates them to “flying-speed” 
in the length of the catapult track. On return they land 
in the water to be picked up alongside by a hoist and 


lifted back onto the catapult carriage ready for the 
Next mission. 


BE EDO FLOAT GEAR 


SERVES THE UNITED NATIONS me ae 











Pr 
“DO AIRCRAFT CORPORATION, 402 SECOND STREET, COLLEGE POINT, L. I., N. Y. 
ATION, June, 1945 


15 
, 








| 
| 
\ 




















THE CARPENTER STEEL COMPANY °.128 W. Bern St., Reading, Pa. 4 Too! Steei, 
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es How fo Find Our. 


Men stand idle at machines evety time a tool is reground or replaced. 
Time is wasted in the tool room and in heat treating. But now there is 
a way to stop the costly loss from tools that wear too rapidly or fail 
prematurely. Even in plants where everyone is satisfied with tool life, 
the Carpenter job analysis plan has stopped the hidden loss of man- 
hours, tool steel and money. Put these three easy steps to work now. 
Then watch costs go down and output rise. 


|, Doublé 


ANCHES. AT 
ofons Or bates baba t1, Cleve 


napolis, New 
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check Each vob at the Statt/ 


In hundreds of plants Tool Engineers are using the Carpenter 
Matched Set Method to get tools that stay on the job longer. And 
it works! This method is a tried and proved way to save man-hours 
at machines, in the tool room and in heat treating. In easy steps 
it shows which tool steel will give best results on each job. Find 
Out how it can help you gauge tool performance before tools are 
made. Drop us a note on your company letterhead and ask for the 
Carpenter “Matched Tool Steel Manual”. It is a 167-page book 
(Free in the U.S.A.) that will give you down-to-earth answers to 
your tooling problems. 


Up with Heat (reating Know Moy * 


2. Fo ( No one has to tell you how important heat treating is in getting 


100% performance from tools. And here is your insurance that 
proper heat treatment will back up your work in designing and 
making tools. The Carpenter Heat Treating Guide is a handy slide 
chart that puts complete, correct information at your fingertips. It He 
gives forging and normalizing heats, annealing and hardening treat- 
ments, recommended drawing ranges for all the Matched Tool 
Steels. Plus tips on quenching, drawing and furnace atmospheres. 
Ask for your free Heat Treating Guide. You can use it to get tools 
that reduce down time, save man-hours and cut costs. 


Each Tool on the Job! 


How many pieces does each tool produce between grinds? Which 
tools fail too soon in service? Answers to those questions give you 
a yardstick to use in improving tool performance. And for personal 
help with your job analysis plan, call your nearby Carpenter repre- 
sentative. He knows tool steel from A to Z and can provide real 
engineering help. 


[arpenter MATLHED &- 
sowpwen TOOL STEELS 
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Cut 100 pounds of dead weight per plane 
for a fleet of 10 transport planes and you 
have saved $100,000 a year. Multiply this 
figure by the life of the plane in commercial 


operation—and you have a good idea of 


how important each single pound of weight 


saving can be. 
Reducing the weight of things is our 
specialty. Alcoa’s new, high strength, cor- 


rosion-resistant aluminum alloys can cut 











the structural weight of aircraft, making 
room for more payload at increased profits. 

Ask Alcoa engineers to give you the 
benefit of their experience with aluminum 
alloys for lightweight structures that do 
heavy-duty jobs. ALUMINUM COMPANY OF 
America, 2182 Gulf Building, Pittsburgh 


19, Pennsylvania. 


* Average saving estimated by 4 leading U. S. Airlines 
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THE KELLETT 








Just released by the Army Air Forces, this photo- 
graph illustrates a new product whose evolution 
toward important peace-time achievements has 
been stimulated by the urgency of war. 


The XR-8 is the first American helicopter suc- 
cessfully tested in flight to embody the principle 
of an intermeshing twin set of rotor blades. Struc- 
tural vibration, long an obstacle to progress in 
rotary-winged craft, is largely removed. Many 
related problems have been solved. The need for 
long power-transmission shafts is eliminated. 
Weight and drag are saved, increasing pay-load. 


Its whirling “‘egg-beater’’ vanes enable the 
XR-8 to fly forward, backward or sidewise with 
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unusual efficiency. Like a hummingbird, it can 
hover motionless in the sky, or only a few feet 
above ground. Its vertical take-off and descent 
permit operation to or from any space that gives 
safe clearance to the sweep of its own blades. 


With sixteen years of design and engineering 
experience in autogiro and helicopter develop- 
ment, the Kellett organization believes that heli- 
copters will perform a wide range of useful jobs 
in the new air world of tomorrow. 

“Answering Some Helicopter Questions” gives 
interesting facts about “‘wingless flight.’’ For 
free copy, write to Kellett Aircraft Corporation, 
Dept. I, Upper Darby (Philadelphia), Pa. 
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FE COMBUSTION. AIR : 
RE Mi F2ESSURE CONNECTION Improved Air Loaded Fuel Pressure Regulator @ ;, 
f This new simplified design of control is typical of F 
the continuous development work carried on by 
Surface Combustion engineers to further improve b 
the remarkable performance of Janitrol Aircraft he 
Heaters. 
— Zi SSC SSSKC ay PE et E Ss oC . ° : ° 
peg pee a The control is compact and lightweight, it assures pi 
F . clean, efficient combustion over a wide range of 
speeds and altitudes. In 
By automatically maintaining a constant fuel and f 
ee 5 ea air ratio for a specified altitude, heaters light and € 
PRESSURE CONNECTION urn efficiently regardless of the flying conditions. sti 
Because this control need not be attached to the | 
heater, one Fuel Flow Regulator can be used to re 
REGULATED control a series of heaters, where this is desirable. ne 
FUEL TO HEATER. FUEL SUPPLY INLET 








America's oldest and largest manufacturer of gas-fired industrial and 
domestic heating equipment, with more than 30 years’ experience in 
combustion research, and in the application, control and transfer of heat. 
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higher and farther... 


As America’s planes reach new altitudes—fly 
faster and greater distances—the “Whirling 
Flame’ flies with them. For we at Surface Com- 
bustion are constantly developing aircraft 
heaters to keep pace with the never ending 
progress of the aviation industry. 


In our laboratories, through experimental 
feld tests and many thousands of actual in- 
stallations, continued study and research is 
resulting in heaters that not only meet the 
needs of today’ but also anticipate many of 












models and sizes ranging from 
ts with 185,000 maximum Btu an 
comprise the Janitrol Aircraf 


a unit ideally suited or readily 


raft heating requirement. 


A wide variety o 
15,000 Btu's to unit 
hour output capacity, 
Heater line. There's 4 
adaptable for any aire 






the requirements of tomorrow. 


So whatever your plans in aircraft design or 
operation, now or in the future, look to Surface 
Combustion for constant development in air- 
craft heating. 


Mote to Postwar Product Designers 


Planning busses, trucks, boats or trains in which effec- 
tive mobile heat is required? Perhaps our unique expe- 
rience with the “Whirling Flame’ principle can help 


you with your problem. Write Surface Combustion for, 


further information. 





PORTABLE 
GROUND 
HEATER 


This portable, self-con- 
tained ground heater 
furnishes reliable heat 
Sor engines, hangars, 
work shops, to dry out 
condensation, and for 
many other purposes. 
Will start and operate 
at temperatures as low 
as 40° below zero. 











PORTABLE 
AIRCRAFT 
HEATER 


Newest addition to the Janitrol line is a completely self- 
contained portable heater, including its own fuel tank and 
pump, for use up to 15,000 feet altitude. Because it is de- 
signed to operate with air taken from the inside of the plane, 
it is not necessary to engineer and build in exterior air scoops. 
Simply connect the heater to an electrical outlet, and you 
have immediate beat... even though the plane wasn't 
designed, or provision made, for a heating system. 
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“Who else but 


Aeronautical Products could 


turn out a part like this, in volume?” 


| He today’s planning be that Peace will 
come tomorrow! Overnight you must be 
ready to stop working for the few and be- 
gin to meet the demands of the many. 
What will you have to sell? New products 
... new designs for old .. . test models on 
which to form your production pattern 
...new parts for mass civilian production? 


Then, it’s a job for Aeronautical Products! 


API is the story of a vigorous American 
enterprise that became a production giant 
... proof that engineering brains, skilled 
workmen and precision machinery can 
work wonders. » » » » Two great plants 
tooled to perfection . . . poised and ready 
to serve you completely. Write our Exec- 
utive Sales Office for plant equipment 


facilities . . . be ready when the day comes! 


@ Make ownership of a safe, sturdy 
Aeronautical Products Helicopter a “must” 
in your personal postwar plan. You'll 
find you can afford one! 
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VA is—Friction Sawing, the modern to re: ALY Y 7: pffe. ith automatic safety brake for 
ferrous metals—to step up production as muth ase =| by wey : 


The saw cuts with an action similar to that of “torch cutting’ RX’ 
but there are no twisted, distorted shapes of thin m teric \ 
—no jagged edges; in fact, on many jobs the finish is 4o\ 
smooth that further machining is unnecessary. 
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The DoALL Zephyr provides in- 
finite variable speeds of. 2,000 to 
10,000 f.p.m. or 3,000 to 15,000 
f.p.m. for cutting aluminum, mag- 
nesium, lead, zinc, brass, kirksite, 
copper, wood, masonite, rubber, 


plexiglass, plastics and laminates. 


Send for copy of the new booklet FRICTION 
SAWING and other Zephyr performances. 


Band 









Dust : 
Collectors Variable Speed 


and £0 ; 
x ‘LOMASTER 
Coolant Systems 


CONTINENTAL MACHINES, INC. 
1305 S$. Washington Ave. * Minneapolis 4, Minn. 
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forms. Dressing and repeating that form within an 
accuracy of .0001”—simple and rapid conversion to 
other jobs—eliminating time-wasting adjustments 
on the diamond post—these are items that can loom 
large in production costs. Reducing these costs and 
improving the form dressing is the prime object of 
the VINCO B-1 DRESSER (angle tangent to radius). 
Precision built—reliable year-in and year-out, and 
adaptable to nearly every type of grinder.. Write for 


more detailed information. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 





VINCO.CORPORATION, 886S SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


» 





Semi-Automatic Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker ¢ Angle Tangent to Radius Dresser 
e Index Plates © Precision Vises « Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages * Thread 
Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears « Munition Gages « Propeller Hub Gages « Built-up and Special Gages * Gear 


Rolling Fixtures « Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Developmen! 
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WHEN CARGOES OF FREIGHT 
REPLACE CARGOES OF BOMBS 


When the roar of motors above signals 
the passing of freight cargoes, and 
memories of dropping bombs have been 
eclipsed by the progress of peace, you 
can be certain that a large share of the 
“Freight Cars” of the sky, as well as 
private planes, will depend on Holley 
Carburetors. Always known for depend- 


ability, Holley Carburetors advanced 
and improved during war years. In 
peacetime again, as for almost half a 
century, carburetors by Holley will set 
the standard of performance for aircraft 
and other internal combustion engines. 


HOLLEY CARBURETOR COMPANY 
5930 Vancouver Avenue, Detroit 4, Michigan 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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HERE’S THE ANSWER TO THE QUESTION: 
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AT-400 Micro-Set Stop 


Countersink 













AT-400-A Micro-Set Stop 
Countersink (with Cutaway Skirt) 













AT-400-B8B Micro-Set Stop 
Countersink (with Bell Skirt) 













AT-« 405 Angle Drill Stop 


Countersink 


New Catalog Available 
to Industry Personnel. 
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A fine tool for high 
precision work. Positive 
micrometer adjustment. 
Compact, light weight. 
Drive shaft retracts for 
cutter protection. Takes 
up to %" cutters. Replace- 
able and interchangeable 
cutters and pilots. 


Same Construction as 
AT-400 but with cutaway 
skirt to permit counter- 
sinking in close quarters. 
Split collet type shaft. 
Ball bearing thrust insures 
cool running and positive 
repeats. 


* 


Same construction as 
AT-400 but with larger 
skirt which gives added 
base support for better 
tool alignment and greater 
chip clearance. Takes up 
to Ye" cutters. 


Designed for use with 
Aircraft Tools Angle 
Drills. Permits controlled 
countersinking operations 
in otherwise inaccessible 
places. Same interchange- 
able cutters and pilots as 
AT-400 and AT-401 series. 


a 


INCORPOR 

















A popular-priced pre- 
cision tool for general 
production work. Quickly 
adjustable without tools. 
Drive shaft runs in bronze 
sleeve. Self-lubricating 
thrust and radial bearings. 
Same interchangeable cut- 
ters as AT-400 series. 


Same construction as 
AT-401. Bell skirt gives 
added base support for 
better tool alignment and 
extra chip clearance. Same 
interchangeable cutters 
and pilots as AT-401. 


A popular-priced tool for 
the countersinking of large 
rivet and screw holes. 
Drive shaft runs in self- 
lubricating bronze sleeve 
to assure accuracy of set- 
ting and long life. Takes 
cutters up to ¥g". Replace- 
able and interchangeable 
cutters and pilots. 


A precision tool for the 
countersinking of large 
rivet and screw holes, 
where absolute accuracy 
must be maintained. Cali- 
brated micrometer adjust- 
ment gives positive depth 
control of .0005 under 
production conditions. 


ATED 
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Complete Repair Service for 
All Types of Aircraft TOOLS. 


Why differsit types of 


COUNTERSINKS? 






















AT~401 Standard Stop 
Countersink 




















AT-401-A Standard Stop 
Countersink (with Bell Skirt) 



















AT-430 %” 


Countersink 


Bearing Stop 
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AT-431 %"’ 


Countersink 


Micro-Stop 















He’s no longer a “SITTING DUCK” 











EvERY MAN on a B-29 used to feel like a “sitting 
duck” during the bomb run—because it took 15 long, 
nerve-wracking seconds to get the huge bomb doors open. 

Against the smashing impact of a 400 m.p.h. airstream, 
the slow-opening doors made the Superfortress lose speed 
every second, besides attracting the attention of enemy 
fighters. So pilot and crew, compelled to stay on the 
course till “bombs away’’, could only fume, cuss and 
sweat in tense anxiety. 

Speeds Up Bomb Runs, Lessens Vulnerability 


But today this ordeal is less—thanks to the amazing 
power provided by Cornelius Compressors. These trim 
handfuls of lightweight stored energy operate pneumatic 
mechanism which snaps open bomb bays in a split 
second—15 times faster than before! 

This means a faster bomb run, easier “tracking” by 
bombsight, speedier release of bombs, and a faster 
get-away for the big Superfortress and her crew. 


WRITE FOR DETAILS about other important advantages of Cornelius 
Air Systems for Aircraft.’’ 












‘.. because Cornelius Compressors help get 


BOMBS AWAY IN % OF A SECOND! 

















Ingeniously engineere 
craftsmanship, 
weighs less th 
1500 Ibs. of p 
bomb doors in 
the 15 seconds 


. d and a marvel of 

this Cornelius Compressor 
an 10 Ibs. Yet it Provides 
ressure for snapping open 
7 ofa second, instead of 
formerly required. 


Over 10,000 Have Been Built 


ac the Air Corps Technical Command 
ngratulated Corneliys on completion of 


the 10,000th such unit f 
lt ‘sepals, it for B-29s and other 





THE CORNELIUS COMPANY 
1621 E. Hennepin Ave., Minneapolis 13, Minn. 
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PLASTIC FARTS... 


A New Production Technique 


Recently developed methods of post-forming fully cured Formica 
laminated plastic sheets have adapted the material for very much 
wider use in a great many applications that were formerly thought 
impractical, 

In this process the sheets are heated, and formed quickly with inex- 
pensive wooden or Pregwood dies into many curved shapes. 


Previously to secure such shapes it was thought necessary to mold 
the material in curing with the use of very elaborate and expensive 
steel molds—which were impractical for any but a few large volume 


applications. 


This shaping method provides a very light (specific gravity 1.35) 
material, that is strong, stable in dimensions, inert chemically and 
therefore possessing a finish that is free from corrosion and long of life. 


Formica engineers will be glad to tell you the story. 


FORMICA 


THE FORMICA INSULATION COMPANY, 4628 SPRING GROVE -AVENUE, CINCINNATI 32, OHIO 
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Now ... this one HYTOOL indents all types of HYDENT elec- 
trical connectors for all the following sizes: 

AIRCRAFT CABLE ... size #8 to 4/0 

NAVY CABLE .. . sizes N23 to N250 

COMMERCIAL CABLE ... sizes #8 to 250 Mcm 
FLEXIBLE, EXTRA FLEXIBLE 

and WELDING CABLE .. . sizes #8 to 4/0 


Just one setting of the graduated thumb-screw instantly sets the 
nest for the correct connector size . . . and also controls the area 
and depth of the indent made by the specially designed indentor. 

Entirely self-contained and weighing only 6'2 Ib. this new 
HYT OOL brings new convenience and time-saving facility to the 
€6nnecting job. Also available with Insulated Handles. For all 


the facts, write ... Burndy Engineering Co., Inc.,107-A Bruckner 
Boulevard, New York 54, N. Y. 








Adaptor for converting portable 
MY to bench press 





Headquarters Tor 
CONNECTORS 
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ROM THE SKYWAYS OF THE WORLD... 


' BETTER SPARK PLUGS FOR YOUR PLANE 












WY BONDS — “BIGGER BONDS FOR THE MIGHTY SEVENTH” 


19485 
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Champion Ceramic Aircraft Spark Plugs are 
used exclusively by National Airlines because 
“they are dependable, efficient and com- 
pletely satisfactory.” Operating its fleet of 
Lockheed Lodestars from New York through 
to the Southeastern Atlantic and Gulf states, 
National has compiled an enviable record 
for speed and service carrying vital war car- 
goes and priority passengers on unusually 
fast schedules. They strongly emphasize 
maintenance to insure dependability. 


Thus once again the prestige and efficiency 
of Champion Spark Plugs for every aircraft 
engine is confirmed by their use by a leading 
airline—just as it has been so dramatically 
demonstrated in the most powerful bombers 
and combat planes. The Champions you 
buy for your present plane are products of 
the same research, basic materials, engineer- 
ing and precision manufacture. Naturally 
they will insure an extra measure of perform- 
ance, economy and dependability. Use 
Champions and fly with confidence. Cham- 
pion Spark Plug Company, Toledo 1, Ohio. 


DEPENDABLE 


CHAMPION 


SPARK PLUGS 
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WILL DO THE BEST JOB 


BOLTS AND NUTS 


To aid in efficient assembly, or to 
provide greater utility, standard bolts 
are offered with a great variety of 
styles of heads and nuts. In addition, 
higher strengths, corrosion and heat 
resistance, protective coatings, to 
exacting specifications, and other 
special qualities where required, add 
greater utility to the proved depend- 
ability of these fasteners. 


FOR YOU? .... 
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CAP SCREWS 


Used for fastening work such as in 
machine parts, airplane engines and 
other assemblies, modern cap screws 
are outstanding examples of precision 
workmanship applied to mass pro- 
duction requirements. Here, too, a 
great variety of sizes, head styles, 
threads and materials are available 
to meet the requirements of individ- 
ual users. 


AMERICAN INSTITUTE OF BOLT 
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SPECIAL FASTENERS 


When disassembly is not required, In this broad classification are in- 
the riveted joint is the standard of cluded a vast array of specially de- 
dependability and security. Well-es- signed fastening devices. Many have 
lablished engineering principles little in common with the regular bolts 
guide the designer in making joints or screws other than the fact that they 
of known strength and lasting effi- are made on bolt machinery, or have 
ciency. Always alert to changing con- headed or threaded elements. Manu- 
ditions, rivet manufacturers are con- facturing flexibility enables fasteners 
stantly improving their products and manufacturers to meet the special re- 
application methods. ’ quirements of fabricators. 


NUT AND RIVET MANUFACTURERS 


1550 HANNA BUILDING - CLEVELAND 15, OHIO 
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From scores of flat tops, the Navy 
planes take off, one mission follow- 
ing another with steadily mounting 
success. America’s armadas of the 
air constitute one of our most 
potent weapons of offense. 


On thousands of these planes— 
and on other thousands of land- 
based aircraft — powerful, rugged 
Exides are providing current for 
all electrical needs. Tomorrow, 
Exide Batteries will be serving 
other air armadas—those vast new 


Patel 


AIRCRAFT 
BATTERIES 











EXIDES— WITH AMERICA’S ARMADAS OF THE AiR 


fleets of commercial and private 
planes that soon will be riding the 
airways around the world. 


And, as they have been doing since 
1917, Exides will be serving with 
dependability, long-life and ease 
of maintenance. 





. LETTER FROM FAR-OFF INDIA 
ae regularly received from 
an 1400 Ex; — 


ba Se battery | Visualiz 
©. Exide js really a pass. 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 - Exide Batteries of Canada, Limited,' Toro" 
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Many of America’s larger Western cattle ranches 
cover thousands of acres... with good grazing land 
separated by stretches of rough, rocky, arid terrain. 
Into such areas, calves and cattle frequently stray 


and are lost, representing a total loss in annual beef 
production of many thousands of pounds. 





The use of the helicopter, postwar, for patrol 
purposes, could locate and save thousands of strays. 
For the helicopter is capable, almost literally, of 
“ridin’ herd.’? Not only can it cover vast distances 
daily, to report the location of strays by direct radio 
telephone communication, but it can also descend 
Into narrow valleys and canyons, to pick up lost 
calves, and where necessary, even full-grown cattle.’ 


In addition, it can be invaluable when used for 





Herd by Helicopter | 





frequent checkups on all-important water facilities, 
carrying supplies to mend windmills, pipes, etc. 
Fence patrol and mending too, are vital functions 
for which the helicopter is ideally suited. 

Operated by professional pilots, the helicopter 
can save ranch owners thousands of dollars and 
many thousands of pounds of beef, postwar. For it 
is swift, safe, and almost unmatchably low in cost 
of operation per ton-mile to inaccessible areas. 

At McDonnell, right now, our biggest job is to 
turn out more planes, parts, and plastics for war... 
a job we’re working at night and day. But after 
victory ... we are looking forward to showing you 
how the helicopter can serve your own specialized 
commercial transportation needs... for almost any 
type of use... almost anywhere in the world. 
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PORTRAIT of a Soint Achievernent 


Fafnir and aircraft engineers design ball bearings 
that function as wheels on tracks for canopy, pilot’s 
seat, gun mounts and in the new telescoping flaps. 


Putting a ball bearing in a wheel . . . that’s not spec- 
tacular. But take away the wheel and make the ball 
bearing do the whole job of a heavy-duty track roller 

. and you’ve got a real problem. 


Obviously the answer is to strengthen the outer ring 
so that it can take the load and to carefully curve the outer 
surface so that it will not gouge the roller tracks. But 
just how much thickening of the section and what kind 
of curvature? 


When you look at these cross-section views, the answer 
looks simple. But it took long research to find the type 
of curvature and the amount of thickening of the outer 
ring which would provide maximum load capacity with 
minimum weight. Out of these joint studies and experi- 
ments, Fafnir developed a complete line of track roller 
bearings for friction-free rolling of these plane parts. 


They are deep-groove ball bearings, made of ball- 


bearing steel, through-hardened for greatest strength, 
pre-lubricated and shielded . . . latest designs include the 
new Fafnir Plya-Seal. 

This line of Fafnir Track Roller Ball Bearings is one 
more addition to the growing list of aircraft-specialized 
ball bearings . . . and another example of leadership in 
aircraft bearing design and production. Data sheets on 
these Track Roller Type bearings are available upon 
request. The Fafnir Bearing Company, New Britaia, 
Connecticut. 











FAFNIR 


BALL BEARINGS 


Most Complete Line in America 
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consider this 
























MAGNESIUM vale) 


ALUM 









e This hollow extruded mag- 
nesium shape was designed by 
American Magnesium to give 
the textile mills a better cloth 
roll. It has a degree of perma- 
nence never before attained. Light 
in weight, these rolls make handling 
easier, simplifying a labor problem. 
Strong and stiff, they’re able to stand up 
under heavy loadings. There’s no distortion, 

no cracking, no splintering. 
Doesn't this shape suggest some interest- 

ing possibilities to you? 

The extrusion process helps you employ 
metal to best advantage. Magnesium lets you 
save weight most efficiently. We'll gladly work 
with you in adapting both advantages to your 
products. Aluminum Company of America, 
Sales Agent for American Magnesium products, 
1713 Gulf Building, Pittsburgh 19, Pennsylvania. 
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APPROXIMATE LOCATION OF HEAT-CONTROL UNITS 


Name 
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CONAN PWN = 


Cowl-flap cylinder 

Follow-up rheostat — cowl flaps 

Electro-hydraulic valve — cowl flaps 

Control box — cowl flaps 

Cowl-flap switch 

Oil-cooler follow-up rheostat 

Oil-cooler motor 
Thermo-sensitive element at “Y"' drain — oil cooler 


Diagram shows the location of components in a typical appli- 
cation of G-E temperature control. Controllers (the only 
heavy components) can be located almost anywhere in the 
ship. All components except thermal elements are inter- 
changeable. The system operates on 24 volts d-c. 





Thermo-sensitive element — cowl flaps (on cyl. No. 13) 





No. Name 
10. 
Be 
12. 
iS. 
14. 
15. 
16. 


(oli br 4-y-)(-tamaelaliae) me olod < 

Oil-cooler switch 

Thermo-sensitive element — intercooler doors 
Intercooler control box 

Intercooler motor 

Intercooler follow-up rheostat 

Intercooler switch 





The thermo-sensitive elements include: A, used for oil oF 
engine coolant; B, for carburetor air; C, for engine head. The 
small size of these elements facilitates their location where 
space is at a premium. 
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k BAT pilots shouldn't have fo be 
} continually adjusting the position of 
jing flaps and exit shutters. Yet, in 
past, that was the only way they 
oh minimize drag consistent with en- 
e cooling requirements. The tendency 
ts fo play it safe, leaving flaps and 
open wider than necessary. The 
ing drag caused as much as 10 

et cent loss of speed on a 400-mph 
am i's a different story now, because of 

automatic temperature control! 

Employing a remarkable new ‘tem- 
8-sensitive material, General Elec- 
has developed a system that auto- 
positions flaps to maintain the 
efficient temperature of engines, oil, 
buretor air, and coolant. Excessive 
j is avoided. So is the danger of 
tating. The pilot can devote all his 
ition to other duties. 
LIGHT WEIGHT 

his new G-E system involves but a 
light Weight penalty: only 4.6 pounds in 
Case of engine-head temperature 







ol, It holds temperature accurately, 


Buy all the BONDS you can 
—und keep all you buy 





without hunting. It is flexible, being adapt- 
able to almost any type of temperature 
control, and is easily applied because all 
components are interconnected electri- 
cally. 

G-E automatic temperature control 
is used on important planes now in 
production, and will be installed on 
several other new fighter, bomber, and 
cargo ships. It should be a “natural” for 
postwar commercial planes from the 
standpoints of both fuel economy and 
freedom for pilots. 

May we tell you why automatic tem- 
perature control and other G-E pre- 
engineered systems for aircraft can mean 
substantial savings in engineering man- 
hours and assembly time for you? General 
Electric Company, Schenectady 5, N. Y. 
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PRECISION PRODUCTS 


& ENGINEERED syst, AY 
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GENERAL @& ELECTRIC 
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regained 


PILCTS FREE TO CONCENTRATE ON FLYING 





The heart of the new system is this 
G-E developed controller. A highly 
sensitive, polarized relay (in top of 
case) responds to the signals from the 
thermo-sensitive elements, energizing 
power relays (below). The power 
relays then actuate the flap motor 
to open or close the flaps. The rate of 
response is extremely rapid, and the 
follow-up principle employed insures 
positive operation without hunting. 
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Before the war, when carrier-based 
planes made a forced landing at sea, they floated 
safely on giant water-wings. YJ The instant 
the plane struck the water, Kidde Flotation Gear 
went into action automatically. Carbon 
dioxide — stored under high pressure — was released 
by the action of a water-sensitive mechanism... 
inflating rubberized bags stored in wing compartments. 
Out popped the bags —to keep plane and crew afloat till rescue 
arrived! ‘§ During the war, Kidde Flotation Gear has given place to 
armor and armament; its weight has been sacrificed in the interests 


of speed and maneuverability. The crew is saved by Kidde-inflated rafts, 





but the plane itself is expendable. § But when the war is over, Kidde 
Flotation Gear will find a host of new applications. Many 


types of aircraft, winging over water on long-distance flights, will probably 










carry this aid to safety. J Flotation Gear is one 

of the many devices in which Kidde skill has 
harnessed the energy of gases-under-pressure 

é to make flying safer. Kidde engineers are 

ready to work with you —just drop a line to 


our Product Development Department 


The word ‘Kidde’ and the 
Kidde seal are trade-marks of 
Walter Kidde & Company, Inc. 








Walter Kidde & Company, Inc. - 140 Cedar Street . New York 6, N. 1: 
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MORAINE POROUS METAL 


>opire 


igen 


MPM elements for filtration, 


separation, diffusion, flow 
control, flame arresters. 





Whether the application is a household refrigerator or an Army 
tank, a fighter plane or a civilian automobile —precision parts are 
the heart of performance. 


But attaining precision is only half the story. The other half is 
maintaining it under operating conditions—and here Moraine 
Porous Metal filter elements have a lot to offer American industry. 
Designed into the application, this unique product of powder 
metallurgy uniformly filters out harmful particles down to .0005 inch 
—provides a tortuous flow passage that traps, impinges and stops 
dirt — safeguards close-fitting parts, polished surfaces and fine 
orifices against abrasion and clogging. 


If your products or processes involve a flowing medium that has 
contact with precision parts, you should investigate Moraine 
Porous Metal. Our engineers will work with you to determine 
the most efficient grade, size, shape. 


WAR BONDS SAVE LIVES 


MORAINE PRODUCTS »:#0» or GENERAL MOTORS 
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DAYTON, OHIO 
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Headquarters for GEARED MOTORS 


Air Associates designs, engineers and manufactures special geared motors 
for specific applications . . . These range from 1/100 hp to 4 hp intermittent 
rating... Four different frame sizes in production within this range enable 
us to produce motors to your specification and requirement ... Motors have 
magnetic clutch and brake, gear reduction, adjustable limit switches as 
required...The motor illustrated is typical of the problems brought to 
Air Associates for solution—and promptly solved! Designed to operate the 
cockpit canopy on a famous pursuit plane, this 4 hp geared motor weighs 
9 Ibs. —delivers 250 in. lbs. of torque at 120 rpm of the output shaft, and 
still has 250% torque overload capacity . . . Inquiries on motors invited. 


© Am Associates, inc. 


TETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES... 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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Crystal-clear transparency with- 
out distortion and excellent optical 
qualities are priceless fighting assets 
that “Lucite” provides for our air- 
men on these and many others of 
America’s fighting planes. In turrets, 
nhosepieces, cockpit enclosures, and 
windows, “Lucite” is helping our 
pilots and gunners to see straight, 
fly straight, shoot straight. 

There are other advantages, too, in 
this widely used material. For ex- 
ample, consider the advantages of 
high tensile and flexural strength, 
light weight, resistance to many 
chemicals and excellent weathering 
qualities of “Lucite” methyl metha- 
crylate resin. 

In addition, the ease of machining 
“Lucite” and its ability to be heated 
and formed into large single-piece 
enclosures helps in other important 
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ways: fewer structural supports and 
larger panels result in less overall 
weight and fewer blind spots. Faster 
production too. The one-piece can- 
opy on the Mustang P-51, for in- 
stance, was manufactured at a saving 
of 45% in man-hours as compared 
with earlier methods of construction. 

Yes, you'll see more and more 
“Lucite” on the battle planes of to- 


x kK * 


DU PONT 


2s Witt 
eS cm al/ 


xk kK * 


Li 


Its excellent optical qualities insure clear vision...its ease 
of forming means fewer “blind spots” : 


day, and on the peacetime planes to 
come. 

“Lucite”. is obtainable for war 
orders and in experimental quantities 
for test purposes. Write E. I. du Pont 
de Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., or 
5801 South Broadway, Los Angeles, 
California. In Canada: Canadian 
Industries, Ltd., Box 10, Montreal. 


Buy and Hold WAR BONDS 


068. v6 pat ore 


BETTER THINGS FOR BETTER LIVING 
ees THROUGH CHEMISTRY 


ror PLASTICS. . 


consutr DU PONT 
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TUNE IN THE 
TEXACO STAR THEATRE 
WITH JAMES MELTON 
EVERY SUNDAY NIGHT 
—CBS 
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PROOFING 


GOVERNMENT-OWNED 


PRODUCTION EQUIPMENT 


Ordnance Specification P.S. 
300-4 for official instructions 
U % J Texaco Rustproofing Products 


ECONVERSION time—when it comes to your plant—will call for 
R prompt storage of Government-owned machines, precision tools 
and other production equipment. Before this equipment can be stored 
it must be rustproofed and processed in accordance with official 
instructions. 

Ordnance Specification P.S. 300-4 gives exact specifications for 
rustproofing materials to be used on Government-owned equipment. 
Texaco rustproofing products meet Ordnance specifications. They are 
easily applied by brush, dip or spray, and the protective coating pro- 
vided will assure preservation for years. 

Act now to be ready for prompt reconversion rustproofing of your 
own as well as Government-owned production equipment when the 
time comes. ~ 

Whatever your rustproofing requirements, a Texaco representative 
can render helpful service. Get in touch with the nearest of the more 
than 2300 Texaco distributing plants in the 48 States, or write to The 
Texas Company, 135 East 42nd Street, New York 17, N. Y. 
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0... fighting men have accomplished miracles in 
the Pacific. Maybe that’s led you to believe that 
Japan is a pushover. Think again. We still have to 
meet and crush the main body of the Japanese Army 
inside the inner Empire. @ To do this, we’ve 
got to move millions of fighting men—freshly out- 
fitted and equipped — halfway around the globe! 
And keep them supplied over vast stretches of 
water. More of everything will be needed. 


e’ve just 
begun to fight 









This is going to call for more money than yout 
mind can grasp. Money that has to come from you 
Not later, but now — during the 7th War Loan Drive 
It'll take the larger part of a month’s salary from 
most of us to meet the quota—in addition to the 
Bonds we're buying regularly. @ You can buy 
bigger extra bonds just as the Marines found a WJ 
to take Iwo Jima. They paid in coin they'll neve 
get back. You get yours back with interest! 





Ai 
i MANUFACTURING CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 
Radio and Electronics « Engineered Power Controls 











NEW YORK © « CHICAGO © «© KANSAS CITY © «© BURBANK 


46 AVIATION, June, 1 

















THE OUTSTANDING 
CHARACTERISTIC OF, 


FEDERAL 


BALL BEARINGS 


FEDERAL precision ball bearings are adapt- 
able to every purpose,—aircraft, automotive, 
industrial, marine. At home, or on distant 
battlefronts Federals sustain their reputation 
for precision performance. 





Plan now to include these fine ball bearings 
in your new machines, tools, or products. 
Federals meet the most exacting requirements 
of designers, engineers and manufacturers in 
every important industry. 


ag 588 32 8 
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It is reported that ....... 


A new aluminum alloy, R-303, is 
claimed to be non-corrosive and to 
have twice the compressive strength 
- structural steel. Reynolds Metals 

0. 


get ready with CONE for tomorrow 


A method has been announced for 
transmitting television programs 
over ordinary telephone lines, in- 
stead of coaxial cables or air relays, 
and for the recording of television in 
a@ manner comparable to the record- 
ing of radio. Packard Mfg. Co. 


get ready with GONE for tomorrow 


The fuel being used in the B-29’s 
over Japan is said to have an octane 
rating well over 130. Aero Digest. 


get ready with © ONE for tomorrow 


This year’s models of one make of 
highway bus have rubber springs. 
Twin Coach. 


get ready with © ONE for tomorrow 


A newly installed turbine genera- 
tor, in a city power station, has twice 
the capacity of the 14 previously in- 
stalled units combined. Fisk Station, 
Chicago. 


get ready with CONE for tomorrow 
One of our new aircraft engines 


weighs only 0.97 pounds per horse 
power. Wright Cyclone 9. 


get ready with CO NE for tomorrow 


The first American-built steam 
turbine locomotive is being given a 


service test. Baldwin Locomotive 
Works, Penna. R. R. 
get ready with CO NE fer tomorrow 


Army aircraft are being “jacked 
up” when on soft ground by inflating 
large rubber pillows placed under 
the wings. Science News Letter. 


get ready with CONE for tomorrow 


A manufacturer of aluminum uten- 
sils is planning to make aluminum 
kitchen furniture. Aluminum Cook- 
tng Utensils Company. 





White or light colored vitreous 
enamels can now be applied directly 
to steel surfaces. Inland Steel Com- 
pany. 

get ready with CONE for tomorrow 


A company has been established 
to process three-dimensional photo- 
graphs (vectographs) in quantity for 
civilians. Three Dimension Company. 


get ready with CONE for tomorrow 


Anewprocessed wood called “Stay- 
pak” has been developed that is 
claimed to be twice as tough as 
“Compreg”. U.S. Forest Products 
Lab., Madison, Wisconsin. 


get ready with GONE for tomorrow 


In one city a system of radio- 
telephone communications between 
a central station and public or pri- 
vate vehicles is expected to be in 
operation by next fall. Pittsburgh. 








An airport bus, designed toconnect 
small towns with main airlines, has a 
ticket office, flight control tower, 
freight space, lunch counter, two- 
way radio, telephone and wash- 
room, as well as seating space for 
passengers. Parks Air Transport 
East St. Louis. 


get ready with CONE fer temorrow 


Reports say that one of our largest, 
automobile manufacturers is plan- 
ning an entirely new 5-¢ylinder car 
to sell at ‘about 20% below the 
lowest prewar level. . Ford. 


get ready with CONE for tomorrow 


A new process so reduces the cost 
of making gasoline from natural gas 
that a large refinery is being planned 
for this purpose. M. W. Kellog, 
Jersey City. 


get ready with CONE for tomorrow 


30 to 50 ton trucks as long as 75 
feet have been built and are now be- 
ing put to specialized uses, such as 
the hauling of ore, aircraft and 
prefabricated houses. Scientific 
American. 
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200 kw R. E. Generator 


Another adyance in radio frequency heating equip- 
ment is this Westinghouse Radio Frequency Generator 
for induction heating. 

This 200kw generator is a complete power source; 
built with all the performance characteristics of West- 
inghouse industrial equipment. Timing, for example, 
is automatic according to a predetermined load cycle 
and power consumption is determined by the work 
being done. 

Consecutive heats can be repeated automatically 
Without interruption or duplicated at any future time 
with accuracy. Once the generator is adjusted to a 
Process, operation requires only. pushing buttons and 
setting dials to calibration data. 

The 200kw generator is one of a complete Westing- 
house line including 2, 5, 10, 20, 50 and 100kw sizes. 
For*more information, ask for Descriptive Bulletin 
$-800, or give your nearest Westinghouse representa- 
tive your specific problem. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


J-08108 


AVIATION, June, 1945 





Phillips 


great contributions 


100-octane 
ANU mele: 


Phillips 
AVIATION GASOLINE 














1945 








SG a 





It is a tough, flexible, molded chrome tanned leather 
diaphragm specially made to meet exact specifications. 
This diaphragm is in contact with heavy gear lubricant 
on one side and mud, dirt and water on the other. It 
performs the job of absolutely sealing the final drive 
case of track-type tractors, retaining the lubricant and 
keeping out all detrimental foreign substances like dirt, 
water or mud. The tractors which are equipped with 
these Sirvis diaphragms are essential to army logistics 
and each diaphragm is a lifesaver for the tractor. It 
Protects both the power unit and the steering equip- 
ment. That is why it was so carefully made to special 
design requirements, from tough, flexible, high-tensile 
leather, tanned and treated by special Sirvis processes 
and manufactured under rigid laboratory controlled 
onditions. And, all this is characteristic of every Sirvis 
leather product. 


If mechanical protection is your problem, draw upon 
Chicago Rawhide’s unparalleled reservoir of 66 years’ 
‘perience in specialized engineering. If you require 
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MR. ENGINEER..Here’s a .s777zs Lifesaver 


unusual precision, resilience, long service or resistance 
to pressure, shock or vibration in packings, washers, 
gaskets or couplings . . . Chicago Rawhide research can 
develop the properties you need, and careful production 
control can assure the most exact processing. For pre- 
cision performance, specify Sirvis mechanical leather. 


SUVS 


MECHANICAL LEATHER 
A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 
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STREAMLINE YOUR 
NEW PLANE DOORS 
WITH THE 


HARTWELL 
FLUSH LOCK 


DESIGNED FOR USE on all types of aircraft doors, 
including pressurized cabins, the new Hartwell 
Flush Door Lock gives your plane that final stream- 
lined touch the public will expect postwar. 





In the closed position, the sear drop handle recesses 
into the plane door, presenting a smooth, flush sur- 
face. A push button release slides the handle forward 
with ample clearance for easy operation. 


The lock actuates wedges and spring-loaded, safety 
catch bolt with the movement of either the outer or 
inner handle. Minimum thickness of doors in which 
the lock can be installed is 17g”, and minimum over- 
all depth—handle to handle—is 3”. Both outer and 
inner handles can be recessed in doors having a 
thickness of 64" or more. 


The Hartwell lock is @ basic lock! It can be tailor- 
made to meet individual requirements. For detailed 
information about this air age flush door lock, 
write: Chief Engineer, Hartwell Aviation Supply Co. 





Single source for 779 different aircraft 


Production parts and fools 


HARTWELL 


3417 Crenshaw Boulevard, Los Angeles 


16, Calif, 
Dallas, sor 


Texas * Kansas City, Kansas 








$2 


AVIATION SUPPLY COMPANY 
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Manufacturers, everywhere, are installing more and 
more Morrison Aircraft Metal Stitchers for stitching 
more and more parts. The time saving is amazing. 
Man hours were cut 86 per cent in one plant alone, 


Four models are now available, producing a flat 
type stitch as shown below (left), making it possible 


to handle practically any stitching job that may be 
encountered. All four models form, drive and clinch 
stitches in a single operation in approximately 1/30th 
of a second... make clean exit holes with no tear- 
ing of metal... handle combinations of materials. 
ANW-13 gives complete specifications on the wire 
used by aircraft stitchers. 


In addition to the four models mentioned there 
are Models SJX and SJY, producing a curved type 
stitch. While not approved for use on aircraft assem- 
blies these stitchers are fast replacing many lighter, 
less durable ones in industries such as automotive, 
metal specialties, farm implements, etc. Write for 
Bulletin No. 4-F. 


CJ OJ 


Flat type stitch produced by Curved type stitch produced 
models illustrated by models SJX and SJY 
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PRODUCTS OF THE SEYBOLD DIVISION 


HARRIS-SEYBOLD-POTTER COMPANY | j ite H b RS 
DAYTON F7, OHIO 
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® Rivnuts are available in a wide range of sizes and grips 
for different thicknesses of materials. They are now sold 
only in brass and aluminum. Use of other metals will be 
announced from time to time. For help in solving your 
own problems, write to The B. F. Goodrich Company, Dept. 
AYV-6,Akron, Ohio. Ask for new 40-page Rivnut Data Book. 
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e master of precision 





, : ; sas : American Bosch Magnetos are 
You're looking at one small example of American Bosch Precision Production serving with dietinction on many 
for Power. This “‘master of precision” is forming a die from which will flow of our great warplanes and in 


; more than 25 other Army and 
an endless stream of vital magneto parts. Navy applications, 


There are more reasons than one why America’s engine builders come | 
to American Bosch. One is the traditional New England craftsmanship. | 
A second is the specialized engineering skill to solve fuel injection, ignition | 
and related problems. A third is the advantages of a world-wide organization 
which has been built over the years to provide maintenance service for 
American Bosch products. 





AMERICAN BOSCH CORPORATION 7 Springfield 7, Massachusetts 








AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS 3 FUEL INJECTION EQUIPMENT 
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The brightest page in the epic of war is being 
written by the swift flight of huge mercy ships 
of the air... bringing wounded American 
boys back to medical care. From the most 
remote battle front back to base hospital 
or to the homeland is a matter of a few 


and the sulfa drugs, the airplane is the great 
lifesaver of this war. Douglas workers, build- 
ers of planes for the world’s airlines yester- 
day and tomorrow, cherish their privilege - 
today of building wings of deliverance 
for those to whom we all owe so much. 





hours...or a day. Thousands who would 
have died are being delivered... back to 
their families and loved ones, to live out 
their days. Along with penicillin, plasma 


GREATEST NAME IN AVIATIC 


DOUGLAS EQUIPPED AIRLINES: All American Aviation — American Airlines — American Export Airlines — Bran d Buthern Air Lines — Colonial Alstinns © 
Continental Air Lines — Delta Air Corporation — Eastern Air Lines — Hawaiian Airlines — Inland Air Lines — irlines — National Airlines — Northeast Airlines - 
Northwest Airlines — Pan American*Airways — Pennsylvania-Central Airlines — Transcontinental & Western Air — United Air Lines — Western Air Lines — A. B. Aerotransport 
(Sweden) — Aer Lingus (Ireland) — Aerovias Braniff, S. A. (Mexico) — Aerovias de Guatemala, S. A. — American Airlines of Mexico — Australian National Airways — Avianca (eo 
lombia) — BOAC (British Overseas Airways) — Canadian Pacific Airlines — China National Airways — Cia. Mexicana de Aviacién — Cia. Nacional Cubana de Aviacién, S. A aor 
zeiro do Su! (Brazil!) — Indian National Airways — K.L.M. (Royal Dutch Airlines) —K.N.I.L.M. (Dutch East Indies) — IBERIA (Spain) — Panair do Brazil — Panagra (Pan America 
Grace Airways) — PLUNA (Uruguay) — SABENA (Belgian Congo) — Swissair (Switzerland) — TACA (Central America) — TATA Airlines (India) — UMCA (Central 


ai 
SS — AROUND THE WORLD E> FIRST THE WORLD over ae 
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HOW TO PUT VERE 
Tie 
~. LIGHT-METAL 


“283, ventas 


Unprotected topped threads in light- _in toughness-and hardness. They protect 
metal or plastics assemblies wear soft metal tapped threads against abra- 
rapidly under the impact of steel screw sion, stripping, seizing and galling. 

and stud vibration and friction. 








Today, Heli-Coil Inserts are used for 
Heli-Coil Inserts are installed in tapped original installations and for salvage 
holes to absorb this shock by redistribu- | and maintenance, in Army, Navy and 
ting the load fully over the engaged commercial transport aircraft engines, 
threads. They provide a hard metal accessories and parts. Their “tomorrow” 
surface that matches the screw or stud _is yours! 


SCREW THREAD INSERTS 


AIRCRAFT SCREW PRODUCTS COMPANY, INC. 
47-23 35th St., Long Island City 1, N. Y. 


WRITE TODAY! Poon snad wp age ie 299 


for illustrated Bulletin No. ‘ pe EE = PNOMC. sere eccessessececesesee est MOrsecseesserere 











239. W's packed full of GENIE Compony.......c.cccccccccscccccccccccccccecsecs 
basic information! S Pe ESSE! Re ae 
Seen . Ae es es 
” ng 
SY A DETROIT LOS ANGELES 
oe ° % G. C. Brown ond, Pocific Airmotive J. S. Wise +> 
= { % A. W. Reader 1628 McGee St. ; Room 925, Pacific 
s“ i a 201 South Pleasant St. Konsas City, 8, Mo. Mutual Bidg. 
= = Royo! Oak, Michigan 523 West 6th St. 
= z los Angeles, Col. 
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YOURE IN 
THE RIGHT SPOT- 


Make the Most of it! 





_ Great expansion of 
private flying is on the way! 
Are you planning to 
take full advantage of this? 
Are you getting the kind 
of help that will enable 
you to build your 
present set-up into a 
really big, profitable 
operation? 





ISN’T THIS WHAT YOU WANT? 


ocony-Vacuum’s new Airport Dealer 
Plan offers you full resources of 79 


Investigate Now—the years’ research, refining and marketing 
experience . . . greatest in the petroleum in- 
Now’s the time to find out all the details 
of the complete plan. Just fill in and mail 
coupon today! 

A ie [> c) RT General Petroleum Corporation of California. 
‘eee CLIP NOW—MAIL TODAY! — 

» = | - R S Socony-Vacuum Oil Company, Inc. 
M bil et Please send me all details of how new Airport 
re] j gas The Complete Help Dealer Plan will help me take full advan- 
tage of the big postwar airport opportunities. 


dustry. By tying in with this plan now, 
Ike ( ‘oe N VY: AVN ( UJ UJ M you'll get real help in building a big-volume 
gasoline and oil business . . . a national rep- 
utation for your airport. 
SOCONY-VACUUM OIL COMPANY, INC. 
and Affiliates: Magnolia Petroleum Company; 
Aviation Department 
26 Broadway, New York 4, N. Y. 
AIRCRAFT You Need to Build a Big 
Gas and Oil Business! 







NAME 





STREET 





CITY STATE 
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TUNE IN “INFORMATION PLEASE”—MONDAY EVENINGS, 9:30 E.W.T.—NBC 
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RROR of a ten thousandth of an inch in the 
directional gyro might throw a plane far off 
its course—lose it and all its occupants. Yet such 
delicate and precise instruments must make long, 
rough journeys to a war half way around the world 
—and wait months perhaps before seeing service. 


Not satisfied with designing and producing the 
finest of aircraft equipment, Jack & Heintz engi- 
neers were determined to protect it from dirt, 
dust, moisture, shock—any factor that might de- 


Uhl nC TO PRESERVE 


Say Wore War Sonds and Stamps 


stroy its fine accuracy. Working with the Packaging 
Container Division and the Enginéering Divisioh 
of the Air Technical Service Command, they devel- 
oped a revolutionary new means of packaging— 
literally “‘canning”—to preserve precision. 


Precision instruments, starters and generators 
are floated in rubber-impregnated hair cushion of 
pulp castings in the can. Silica gel is included to 
absorb all inside moisture. Then a special J. & H» 
developed machine clinches the cover to form aa 


Jack & Heintz Inc., Cleveland, Ohio, manufacturers of aircraft engine starters, generators, 
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air-tight, water-proof seal; Where conventional 
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Jack & Heintz 


canning protects for a minimum of two years ; ; i 


packing was good for six months, 


=" 


in steaming jungles as well as in sub-zero cold. 


This idea, like hundreds of other Jack & Heintz 
methods, has excellent peacetime applications— 


for example. In the meantime, 


it will be used to guarantee delivery to our fight- 


export marketing, 


performance and 


ing men of all the precision, 


long life built into vital aircraft equipment by 


Jack & Heintz. 
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NO Moving Parts 





NO Nozzle to Clog 





NO Flame Variation 









simple, efficient. See details below. 


Here's Aircraft Heating Efficiency 


from Sea Level to Ceiling 


LUID Heat Aircraft Heaters have all the 

advantages headlined above—made possible 
by our exclusive combustion process of Vapor 
Entraining. And behind this development in air- 
craft heating stand Fluid Heat's 17 years of 
leadership in the field of automatic combustion 
and heat transfer equipment. 


Utilizing pre-heated combustion air, this Vapor 
Entraining Process accomplishes combustion with 
an unusually low pressure drop, permitting oper- 
ation at low ram pressures. It produces a com- 
pletely suspended flame and therefore gives free- 
dom from lead oxide formation. Flame retention 
is so positive that flame characteristics are the 
same under all conditions. And accurate com- 
pensation assures high combustion efficiency 
from sea level to ceiling. 


Capacities range from the 15,000 BTU unit, 
which weighs two ounces shy of 7 pounds, to 





the 100,000 BTU unit which weighs only 24% 
pounds, and these weights include all controls and 
accessories. Blowers for ground operation are 
made for all models, and continuous heating is 
assured by automatic transfer between ground 
and flight phase. 


Naturally, you will want to investigate Fluid 
Heat Aircraft Heaters for the planes you design, 
build, equip or operate—but they are available now 
only for military use. You may discuss your prob- 
lems with us in confidence. Write to: Fluid Heat 
Division, Anchor Post Fence Co., 6740 Eastern 
Ave., Baltimore 24, Maryland. 


iuid hea 


AIRCRAFT HEATERS 
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MADE IN CAPACITIES FROM 15,000 to 100,00 
BTU, Fluid Heat units are amazingly light, compact, 





NORTON 


Mounted Points 
Mounted Wheels 


HAT'S one of the chief uses of 

these Norton spindle-mounted 
abrasive wheels—to grind in the 
hard-to-get-at places on dies, molds, 
jigs and castings. In air or elec- 
trically operated grinders mounted 
in lathes, millers and other machines 
they are often the means of solving 
troublesome production problems. 


Norton Mounted Wheels and Points 
are available in nearly 200 stand- 
ard sizes and shapes—in Alundum, 
Crystolon and diamond abrasives— 
in Vitrified, Resinoid, Rubber and 
Fiber Resinoid (Norflex) Bonds. 


NORTON COMPANY 


Worcester 6, Mass. 
Behr-Manning, Troy, N. Y., is a Norton Division 


s 
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4 NORTON ABRASIVES ~ x 
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Landing Craft hit the beaches of a 
Pacific island .... TITAN fuel pumps 
are on the job. Tanks rumble up to 
crush the enemy ... many of 
them depend on TITAN. And there’s 
hardly a plane type used by the 
Army Air Forces that isn't TITAN 
equipped. Wherever you find Amer- 
inc Sanee antes - ou'll also fing CANDLER-HILL CORPORATION © DIVISION OF 
TITAN fuel pumps, oil pumps, trans- yizqy PUMP AND ENGINEERING CORP. 
fer pumps, and Dieselsupply pumps. 405 Midland ° Detroit 3 





TITAN Pumps are Precision Built by Precisioneers 
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How electronics helps tell a knock from a boost... 


Sia MIT-Sperry Detonation In- 

dicator is an engine instrument 
that discriminates between normal 
aid abnormal combustion. 


Through an electronic pickup, it 
instantly detects detonation—popularly 
alled knocking or pinging—in most 
types of internal combustion engines. 
And it gives immediate evaluation of 
detonation. 

As a result, warning is given at the 
time trouble starts . . . engine life is 
lengthened . .. mixture may be ad- 
justed so that considerable fuel is 
fwed... and the period between 
engine overhauls is extended. 


No piercing of engine cylinders is 
required. Yet even the slightest de- 
tonation is signalled visually, and the 
faulty cylinder or cylinders spotted. 


Use of the MIT-Sperry Detonation 
Indicator on airplanes results in re- 
markable fuel savings, longer engine 
life, greater safety. 


The same is true of surface trans- 
portation which employs internal 
combustion engines. 


Engine manufacturers find this in- 
strument an invaluable.aid in design- 
ing and testing. It also permits de- 
velopment of fuels exactly fitted to 
engine characteristics, thus increas- 


ing power output and lowering fuel 
costs. Also with the Knockometer, a 
special application of the Detonation 
Indicator, fuels with superior anti- 
knock characteristics can be devel- 
oped and their quality production 


controlled. 


Since 1937, Sperry engineers have 
been working on the perfection of a 
detonation indicator. This is but onc 
of the many fields m which Sperry 
has pioneered in the field of elec- 
tronic development. 


Additional information on the 
MIT-Sperry,Detonation Indicator is 
available on request. 


SPERRY GYROSCOPE COMPANY, INC. crear neck, n. ¥. 


or 


* 


LOS ANGELES + SAN FRANCISCO « SEATTLE *+ NEW ORLEANS 
CLEVELAND * BROOKLYN +» HONOLULU 
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AIRCRAFT 


HOSE ASSEMBLIES 












Remain pressure-tight under severe vibra- 
tion and flexing. 


2) 


Resist the action of oil and gasoline both 
inside and out. 


The continued research by Flex-O-Tube engi- 


neers over a number of years has been an © 


Withstand temperature ranges specified 


important factor in the present high state of by the Air Corps. | 


4) 


Resist the action of cleaning fluid externally. 


; : : é Withstand the abrasion of flying pebbles 


FLEX-O-TUBE and sand. 


on any hose assembly application, especially 6) 
Be as light as possible consistent with the 


development of aircraft hose assemblies. 


on postwar products. bursting strength required. 








LAFAYETTE at 14th AVE. 


| DETROIT 16, MICHIGAN 
Al id Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 


« atin 


SEATTLE - TORONTO, ONT. 
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Aeroprops will save places for two 


This Propeller’s Battle-Tested Lightness 
Will Be a Payload Factor Soon 


Waetuer it’s a happy honey- 
mooning couple, or less romantic 
payload, the pounds Aeroproducts 
has trimmed from propeller weight 
will make possible this addition- 
al plane capacity for peacetime 
flying. 

Lightness is not the only factor 
that recommends this General 
Motors propeller. Its automatic, 
constant speed operation, simple 
unit construction, and ribbed-steel 






eroprop 


LIGHT « STRONG « RELIABLE 


hollow blades are among the many 
features important to flying’s 
future. 


Like all General Motors prod- 
ucts, the Aeroprop is the result 
of intensive research, engineering, 
and production developments. 
Built to more than meet war’s 
demanding standards, battle- 
tested on every front, it will be 
ready to contribute equally to the 
progress of peacetime flight. 






Today the Aeroprop serves flyers 
who have “dates” with Victory. 
It will serve tomorrow’s honey- 
mooning couples—and others who 
fly—with the same efficiency. 





Aeroprop Advantages — Lightness for pay- 
load . . . Strength for safety . . . Simplicity 
for easy service ... Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 
ering for engine protection . . . Engineered 
for reliability. 


AEROPRODUCTS DIVISION * GENERAL MOTORS CORPORATION ¢ DAYTON, OHIO 


keep Uline oping Bray Cactiter Ms Bond / 














only 


gives maximum 


with minimum \wear! 


f 
sedis troubles out and is in full com- 
pliance with AAF Winterization di- 


/rectives. 


Balanced design gives the Apex 
Heavy Duty Joint the following ad- 
vantages: the highest strength (axial 
and torsional) weight ratio of any 
joint in its class; the highest resist- 
ance to vibration and fatigue failure; 
ability to withstand temporary tor- 
sional overloads as great as 80% of 
rated ultimates and temporary axial 
overloads up to 150% in excess of 
rated ultimates. 

The exclusive, flexible Apex cover 
provides a unique “Winterization” 
method and multiplies joint life many 
times. This cover seals lubrication in, 


joint will reduce your maintenance 
costs over any other joint on the 
market. 


APEX PATENT NUMBERS 


Patent No. 2,264,727—Heavy Duty Design 

Patent No. 2,264,728—Lubrication Retaining Cover 
Patent No. 2,290,776—Lubrication Retaining Seal 
Patent No. 2,302,272—Pinning Construction 

Patent No. 2,369,810—Pinning Construction 


Other Patents Pending 


| 
| 
i | 
; | 
1 





trenath and endurance 


For commercial applications this 


















Furnished in sizes from 1/,” to 1" 
—with torque ratings up to 1480 
inch pounds—in all standard sizg 
or in specials engineered to your 
needs. Write for Bulletin No. 103. 
The Apex Machine & Tool Com. 
pany, Dayton 2, Ohio. 
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WHIZ Ho-Zof is the modern, chemical way to remove grease, 


oil, and grime from aircraft engine parts and tools. It’s quick.... 
thorough .... safe! 

Mixed with kerosene, light fuel oil, or Stoddard Solvent, Ho-Zof 
converts grease into a form of liquid soap that is easily flushed away 
with water. Ho-Zof is ideal for degreasing aircraft engines and engine 

parts, tools, floors, concrete aprons and runways. No 


noxious, explosive fumes... . no slippery film. R. M. 


L : 
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Hollingshead Corporation, Camden, New Jersey; 
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UTMOST RELIABILITY OUR GOAL 


What ceramic spark plugs have done for aviation is 
closely parallel to what AC has done for ceramic 
spark plugs. 

Cooperating in the development of the famous Liberty 
engine of World War I, AC developed and built the 


first ceramic aircraft spark plugs ever produced, 
achieving a new high in reliability. 


Having thus demonstrated the principle, AC engi- 
neers made utmost reliability their goal, developing 


ceramic plugs that paced the historic engines of . 


Lindbergh, Maitland, Acosta, Byrd, and (last January) 


the transport plane “C-97,” present holder of the 
transcontinental record. 


The development of AC ceramics still goes on—in 
the stratosphere with our bombers—in all seasons 
and clinfates with our Army planes—in the wearing 
routine of commercial planes—in the endless re- 
search of AC’s scientific laboratories. 


BUY MORE THAN EVER IN THE 7TH WAR BOND DRIVE 


PLUG 
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The “oll around 
fastener” 


a0 DAY Seueourt FOR 




















No sharp edges nor vulnerable, fingers". Saddle, 
anchor, flat types and a wide variety of other types 
and sizes are available. STALOCK n may be formed as 
integral part of your assembly. ADEL provides low 
‘cost stampings made to your specifications, thus elim- 
inating extra part.” ‘Industrial: Users— investigate 
with the time-saving benefits of STALOCK PUSH-ON fas- 
_ exceeds —_—_teners for assemblies using metal or plastic threadless 
studs, rivets—even nails. For —— and tech- 
Saud deter ete ® epartmen 





ADE BY ADtt—worte's 1 LARGEST MANUFACTURER OF areerarr ue. 


S$ AND BLOCKS. 
13,000 TYPES AND SIZES. OVER 250 MILLION IN. : 


Bees Cee 


PPNNIAS Ade! Precision Products Corp. 
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HEADQUARTERS FOR PRECISION ENGINEERED PUMPS 


The success of your post-war commercial 
units will be vitally influenced by the quality 
of pumps you use as standard equipment. 

For nearly two decades ROMEC has 
specialized in the development and 
manufacture of PRECISION-ENGINEERED 
PUMPS. We have passed through a long 
course in the school of experience—meet- 
ing and solving many problems of pressure, 


weight, space and corrosion. 

If you contemplate the product improve- 
ment that goes with better pump perform- — 
ance, we invite you to stand by until we are 
‘“Yover the hump” on our present military 
and naval aircraft work. That may come 
sooner than we think. Then we can serve 
you as effectively as we are now serving 
the Armed Forces. 


ROMEC PUMP COMPANY, 117 ABBE ROAD, ELYRIA, OHIO, U. S.A. 
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This special well type manometer (A-338) is widely used in both 
laboratory and field to calibrate aircraft instruments, such as alti- 
meters, air speed indicators, rate-of-climb indicators, fuel pres- 
sure gauges, manifold pressure gauges, suction gauges, automatic 
pilot sylphons, and actuating diaphragms, etc. 


. Dene | 
id” NM VAMBAA ALE" ry 


Direct reading, it requires no adding of liquid deflection above 
and below normal zero as in case of U-type manometers to 
determine pressure, vacuum, or differential. 


It is equipped with an 
eight-sided scale selector 
‘permitting selection of 
proper scale to test any 
and all aircraft instru- 
ca LPS FILL ments operating on the 
Zz pressure or vacuum prin- 
‘ ciple. In addition the in- 


strument has a scale ele- 


SUBMIS ARE 


4 LPS. HIGH 


PRESSURE vating mechanism, pro- 
CONNECTION ° . 
tective case with plate 
& SIDED 
SCALE DRUM glass cover, return well, 


—— + —_— 
TEXAS SA MXR ey pe 


X and mounting stand. Its 
, range is 61”. 


ASK FOR BULLETIN 22 


containing drawings and com- 
plete description of this highly 
efficient, versatile instrument. 
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THE MERIAM INSTRUMENT COMPANY 


8 MADISON AVENUE, CLEVELAND 2, OHIO - IN CANADA: PEACOCK BROS., LTD.; MONTREAL 


| MERIAM 
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The ‘‘nervous’’ system and the 
circulation system of a Diesel 
power plant depend on tubing, 
with/Suitable fittings and 
valves. 

Without the tubing installa- 
tion, the engine can’t run. And 
that’s true of many other im- 
portant kinds of machines. 

Designing and building tub- 
ing installations, and making 
their Yalves and fittings, has 
been a Parker job for more than 
twenty years. We call it Fluid 
Power Engineering. 

Parker is ready to supply you 
with hundreds of types of 
valves and fittings—all pre- 
cision-built to precise specifi- 
cations. Or with completely 
fabricated tubing jobs; ready 
to install. 


And our Fluid Power Engi- 
neers are ready to work with 
you on plans and designs, with 
plenty of knowledge and broad 
experience to draw from. 

Parker-Engincered tubing 
systems provide you with 
streamiined flow, to conserve 
power ind lessen pressure drop 
—with compactness and neat- 
ness—with case of access for 
service and maintenance—and 
with complete protection 








against leakage, even und 
conditions of high pressu 
vibration and abuse. 

This complete service, ora 
part of it, is yours to co 
mand, for improving prese 
products or in planning for th 
future. 

For more information, orf 
the service of a Parker Flu 
Power Engineer, write to 
Parker Appliance Co., 17 
Euclid Ave., Cleveland 12, 











PARKER 
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“ Waldes Truarce expands or contracts without dis- 
tortion and without permanent set, fitting tight all around 
the groove. It offers important advantages over shoulders, nuts, 
collars, etc., for all thrust-load fixings in shaft and housing appli- 
cations. It saves space, weight, assembly time and machining 
costs. Waldes Truarc presents a significant advance in retaining 
rings, well worth your thorough investigation. We will gladly 
furnish samples and full data for tests, upon request. 


WALDES KOH-I-NOOR, INC. tong ison cy 1.0.1. 


Canadian Representatives: Prenco Progress & Engineering Corporation, Ltd., 72-74 Stafford Street, Toronte 






Infernal type National Aircraft Standard 50. 
I type National Aircraft Standard 51. 
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Blind date with a Black Widow — 


Enemy flyers’ acquaintance with the great Northrup Black 
Widow is usually both short and unhappy. América’s 
famous night flyer—the largest pursuit ship built—is 
deadly. It has the speed, climb and maneuverability of 
smaller fighter planes, yet the Black Widow can take off 
from, and land on, small, dimly lit fields. 


For such spectacular performance, the plane natur 
depends on top quality materials. The efficiency of 
electrical system, for instance, comes partly from a sing 
larly tough and reliable ignition wire built by Auto-li 
Found in a majority of Allied planes, this wire is f 
described in our Form 503A. Write for a copy today. 


PORT HURON, MICH. THE ELECTRIC AUTO-LITE COMPANY SARNIA, ONT- 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING 
DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 


ANIOANT WARE CHR 
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% 60 TONS IN 4 SECONDS 
% ELECTRIC & HYDRAULIC 
% 20, 40 & 60 TON MODELS 
3% PROMPT DELIVERY 


* $215 to $1398 


. . . are pushing in press fits on 

tanks, forming dies for bullets, with AUTOMATIC 

straightening, bending, and as- PRESSURE CONTROL 
sembling vital parts in the great Special pressure con- — 

war plants of the world. They’re tro! gauges are avail- 
powerfulandthey’refast—develop- able sensitive within 
ing a 60 ton pressure within 4 100 lb. units up to 60 
seconds. Foot pedal controls, ad- _tons. These will stop 
justable bolster, movableram heads ram automatically 
are features which provide for when pre-set pressure 
rapid, efficient, foolproof operation _is reached, or may be 
even by women or inexperienced _ set fo instantly back 
men. Choice of pressures, ram off work any distance 
travels, and ram speeds available required and then 
to meet your specific needs. come down again. 






5497 DUNHAM ROAD 
BEDFORD, OHIO, U.S.A. 
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FOUR NUTS SNAP THE HARNESS ON 2,000 FIGHTING HORSEPOWER 


Gobo 


Sinn -on Tote 


Sweeping the stratosphere at better than 400 mile speed 
— screaming earthward in bomb dives — blasting tanks, 
locomotives, fuel dumps in low level strafing .. . 
Republic’s deadly Thunderbolt handles diverse tactical 
assignments superbly well. The Thunderbolt is super- 
powered, heaviiy armed and armored . . . and its mighty 
engine is anchored with just four one-inch bolts. In this 
photograph a Republic worker tightens to solid security 
one of the four vital nuts . . . and does it easily, safely, 
swiftly . .. with the right tool for the job... a Snap-on 
heavy duty ratchet wrench. 

Throughout America’s greatest aviation plants Snap-on 
tools play an important part . . . dependable aids to fast, 
accurate workmanship in every phase of production, as- 
sembly, maintenance. Snap-on direct-to-user tool service 
is available through 38 branch warehouses located in 
key production centers. Write for 1945 catalog, and 
address of the nearest branch, 


SNAP-ON TOOLS CORPORATION 


8020-F 28TH AVENUE KENOSHA, WISCONSIN 
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“Man- Sized Pickup 


Picking up payloads—particularly mail—on the fly is an exclusive specialty of All 
mom? American Aviation, inc. Air Pick-up Service also has been used with 


spectacular success in launching and retrieving military gliders, anc most 
recently, in picking up human beings and taking them safely aboard. 














MANUFACTURERS OF 


AVIA’ 





PHOTOS ARMY AIR FORCES AND 


A. Pick-up stations 
and on the plane, OSTUCO seamless steel tubing 
figures vitally in flying Pick-up service, where a 
courageous life often hangs in the balance. 

This represents only one of many applications 
in which OSTUCO quality is contributing to the 
tremendous air power being used so magnificent- 
ly by American airmen. On every type of plane 
in the air, in one or more of such component 


parts as engine mounts, strut assemblies, fuselage 





THE OHIO SEAMLESS TUBE COMPANY 


Plant and Main Office * SHELBY, OHIO 


SEAMLESS A 
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ALL AMERICAN AVIATION INC, 


frames and hydraulic systems you'll find 
OSTUCO seamless steel tubing. 

* Back of this lies specialized knowledge, trusted 
knowledge gained in working continuously with 
the aircraft industry ... plus skill and strict test- 
ing methods which, like the metallurgical micro- 
scope test illustrated, begin with the billet. You'll 
find, soon, that OSTUCO will meet your tubing 
requirements — whatever they are—on quality, 


delivery, engineering and cost. 


THESE SALES OFFICES ARE READY TO SERVE YOU: 


CHICAGO 6, ILLINOIS. .....Civic Opera Bldg., 20 N. Wacker Drive 


CREVERARED 14; COMO... 6. cc cccccccscccee 1328 Citizens’ Bidg. 
DETROTT DB, MGA. 6 onc ce ccicccccweccs 2857 E. Grand Bivd. 
Se ys CS cc eSeicteciccccs sucess 927A M & M Bidg. 
LOS ANGELES, CALIF............. Suite 200-170 So. Beverly Drive 

Beverly Hills, California 
dn aia dane des «06 en Gea as 225 Fifth Ave. Bidg. 
MONTREAL, QUEBEC, CANADA........... 3735-3745 St. James St. 
Pee OUD (OP, WO Woes cece ccecceneseetjian 70 East 45th St. 
a ere ee ee 123 S. Broad St. 
eI 6 cw wdhnaas oon aceearaeneca ann 501 Roberts Ave. 
TORONTO, ONT., CAMABDA... 0 cc ccccccccccede 77-79 Front St., E 
eee) MPI o oc 0o.k duce pude wees 604 Tulsa Loan Bidg. 
VANCOUVER, B.C., CANADA. .......0cc00% ..- 1016 Mainland St. 
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General view of heat-treat department, Tube-Reducing Corp., Walling- 
ton, N. J. A Rockrite die, used in cold-reduction of the company’s 
“Rockrite” tubing, is being lowered into one of the four big Vapocarb- 
Hump hardening furnaces. 


Heavy Production of 


DIES AND MANDRELS 


Uses VAPOCARB-HUMP Hardening 


Heat-treatment of tube-reducing dies and mandrels is in 
many ways a production job, rather than a series of tool-room 
problems, in Tube-Reducing Corp.’s plant. Jigs and fixtures 
standardize the placing and handling of the large numbers of 
tools in the furnaces and quench. Records of performance are 
guides in maintaining standard procedures, and, wherever pos- 
sible, all controls are automatic. 


A central factor in securing uniformity plus automatic control 
is use of the Vapocarb-Hump Method for hardening. Four large 
Vapocarb-Hump furnaces assure the same protective atmosphere 
for all dies and mandrels, so that pitting and scaling are equally 
prevented. The Micromax recording controllers, each with its 
two sensitive, carefully-placed thormocouples, show temperatures 
of both dies and furnace walls and enable heating to be held to 
any desired rate or soak point. Micromax records are easy to 
inter-compare, and results obtained in one furnace can be dupli- 
cated in any other. 


Our compact, well-illustrated Catalog T-621 gives a complete . 


words-and-pictures description of the Vapocarb-Hump equipment 
and the results it is helping users secure. A copy is free on 
request. 


. 
= 
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LEEDS & NORTHRUP COMPANY, 4906 STENTON AVE., PHILA. 44, PA. 


LEEDS & NORTHRUP 


4 Slogan For Every American MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


Close-up of operation shown at top of page; 
Rockrite die, made of SAE52100 chromium steel, 
is cradled in special furnace fixture; and will be 
lowered into Vapocarb-Hump furnace for auto- 
matically-controlled heating, at specified rate, 10 
Vapocarb protective atmosphere. Quenched on 4 
falling temperature, it will have a Rockwell “C” 
hardness of 60 to 62, with uniformly smooth 
surface. 


i Jrl Ad T-621(33) 
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Buy more Wear Bonds! 


Today in the Allied Air Forces, there 
are flight instructors who have had as much 
as 3,000 hours in the air behind Jacobs 
engines . . . and never known a forced 
landing—other than those simulated for 


training purposes!... 


Sucu records of Jacobs stamina and 
dependability are especially remarkable 
when it is remembered that in training 
planes, these engines are handled by the 
student pilots . .. make more takeoffs and 
landings, spend more time at full power 
than plane engines in any other type of 
military aircraft. And four years of flight 
training proved that the period of service 


-JACOBS. 





**Forced landings? 









ra a8 
--- None! 


between major overhauls, originally set at 
350 hours, could be satisfactorily and 
safely extended to as much as 1,200 hours 
—for the Jacobs! Such dependable , 
performance, low cost operation @ 
and maintenance, is of particular @eM% 
significance to private pilots. 
and airline operators who must % 
fly routes with few landing fields jy 
and limited service facilities. 

After the war in the Pacific is 
out of the way, Jacobs will be prepared to 
offer a new series of engines in both large 
and small units, for the private flier or 
airline operator. Inquiries are invited... 
Jacobs Aircraft Engine Co., Pottstown, Pa. 


Pottstown, Pa. 


AVLATION, June, 





1945 


ee ee 





| Your 4 Best Oil “Specifications” — 








1. More continuous production 





2. Lower. maintenance costs oh 






3. Reduced power consumption 





4. Lower Lubrication costs 


nm ny 








LUBRICATIC 








| Socony-Vacuum’s 4-Factor Story 


= No matter what machines you operate — Correct Lubrication—the 4 factors that add up to 
you'll find that your best specifications for oil or lubrication profits for your plant. 


grease are ultimate results. 
@eF You can get these 4 factors now with 


SF You're not interested in the oil or grease as Socony-Vacuum’s complete lubrication pro- 








such. You’re after continuous production, unin- gram for your plant. For this program not only 
terrupted by machine failure. You want lower means the best quality lubricants for specific needs, 
maintenance costs from maximum . but also includes skilled engineering 
machine protection, reduced power counsel for scientific application, lat- 
consumption from lower frictional GFROMK est storage and handling methods, 


charts, controls and even progress 
reports of benefits obtained. 
See your Socony-Vacuum repre- 


losses and, finally, you want lower 
lubrication costs. 














MF” In short, what you want are Lubricants sentative and specify the 4-factor 


the 4 factors of Socony-Vacuum 


story for your lubrication dollars. 


Cold ue SOCONY-VACUUM 


pA its 





SOCONY-VACUUM OIL COMPANY, INC., Standard Oil of N. Y. Division » White Star Division + Lubrite Division » Chicago Division i 
White Eagle Divisions Wadhams Division» Magnolia Petroleum Company® General Petroleum Corperation of California / 
ss 
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The world has grown up, aero- 
dynamically, over night. Tomor- 
row’s airliners and cargo ships— 
overseas leviathans and family 
flyabouts are here. Hovering heli- 
copters and jet propelled planes are 
out of their swaddling clothes and 
on the production line. America is 
ready to take to the air. 

Because war can’t wait—airplanes 
have made technological advance- 
ment that would have meant years 
—perhaps decades of development 
under peacetime progress. In the 
matter of aircraft engines alone, not 
only has horsepower been tremen- 
dously increased, but entirely new 
principles in propulsion have been 
developed. 

Today Foote Bros. ‘“A-Q”’ (air- 
craft quality) gears are serving in 





“Saw the heavens filled with commerce’ 


the engines that power fighters, 
bombers and transports. Producers 
of the revolutionary helicopter and 
jet propulsion engines also rely on 
“A-Q” gears to help solve difficult 
problems in power transmission. 

These gears represent a new ad- 
vance in design and production 
methods. They assure greater me- 
chanical efficiency, lighter weight, 
quieter operation, greater compact- 
ness. Applied to the machinery and 
equipment you are manufacturing 
or planning to manufacture, they 
will assure many competitive 
advantages—help you solve ‘many 
engineering problems. Foote Bros. 
engineers will be glad to consult 
with you on the application of these 
new developments in power trans- 
mission to your product. 









FOOTE BROS. GEAR AND MACHINE CORPORATION, Dept. G, 5225 S. Western Blvd., Chicago 9, Ill. 


A copy of this informative 
product engineering man- 
val on "A-Q” gears will 
be sent to you on request. 
Write for copy. 
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Deadly in its speed, striking range and fire- 
power, the Kingcobra requires ignition cable 
that will perform satisfactorily under all at- 
mospheric conditions, from sea-level to ceil- 
ing, in all parts of the world. Its ignition 
cable must resist the deteriorating effects 
of abrasion, oil, age, heat and corona... 
must withstand rapid changes in tempera- 
ture and humidity. 


Packard high-altitude aircraft ignition cable 
meets these requirements. The tough 
synthetic rubber sheathing, over an inner 
reinforcing braid, withstands extreme condi- 


KEEP BUYING BONDS 


REG.U S$. PAT. OFF. 
TRADE MARK 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 


ecosrRa's $ TRIKE 


BLE 








tions of use . . . provides effective protec- 
tion wherever the best and most reliable 
high-tension cable is required. 


Packard has met the challenge of strato- 
sphere flight, serving not only in fighters 
and bombers, but in commercial planes as 
well. Packard cable delivers the current 
when and where it’s needed. 


Packard high-altitude aircraft ignition cable 
is available with either copper conductor 


or stainless steel conductor. You’re RIGHT 
with Packard cable. 





A second star 
has been added for 
continued excellence. 


WARREN, OHIO 
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Persons for: 


Lighter, more compact construction e Rug- 
ged, vibration-proof design. e@ Extremely 
fast, sensitive action e Utter dependability. 


FOR BETTER AIRCRAFT CONTROLS 
WE ARE THE “PERSONS” TO SEE 






we 
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AIR SPEED SWITCH 





SOLENOID TEMPERATURE SWITCH 
















PRESSURE SWITCH 





Only a few typical PERSONS prod- 
Wels are shown here. Send for our 


etalog—or consult our engineering 








department for special applications. 


MANCHESTER AVE. e ST. LOUIS 10, MO. 
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There's a big difference in open-end wrenches. And mechanics 
who have been working with Bonney Wrenches for years 
know how big that difference really is. You don’t need space 
above the nut with these open-end wrenches. And their pear- 
shaped heads let you turn further in tight places. Easier to 
use. Get the job done faster. They're custom- 
hardened, too. And precision milled. That's why 
they do such a good job for such a long, long 
time. For further information on Bonney Tools, 
see your nearest Bonney Jobber or Distributor. 


BONNEY FORGE & TOOL WORKS 
711 N. MEADOW ST., ALLENTOWN, PA. 
in Canada: Gray-Bonney Tool Company, Lid., St. Clarens & Royce Aves., Toronto 














ightly loaded parts like these... 
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ADVANTAGES OF 
WIRE STITCHING 


EXTREME VERSATILITY: Strongly joins metal to 
metal, or metal to fabrics, rubber, wood, asbestos, 
plastics, etc. without backing strip. Readily pro- 
duces “‘sandwiches”’ of rubber, fabrics, asbestos, 
ete. between two sheets of metal. Combinations 
almost unlimited. 


HIGH OUTPUT: Operator speeds of 80 to 100 


stitches per minute are obtainable. Average pro- 
duction increase of 700 per cent reported. Stitches 


Machine makes complete stitch in less than 1/5- 
second, 


NO SKILL NEEDED: An inexperienced workman 
can become an expert “‘stitcher’’ in a few days, as 
quality of joint is not dependent upon operator's 
skill. He merely locates work in the machine. 

NO CLEANING: No preparation of the surfaces 
to be joined is involved. Elimination of cleaning 
operations can be great cost saver. 

QUICK, EASY SETUP: Since there are no drilled 
holes or other items to line up for stitching, clamp- 
ing and mating of parts to be joined is greatly 
simplified. 

FAST INSPECTION: Skill and time required for 
inspection are reduced. 

ECONOMICAL: Power requirements and initial 
cost of stitching equipment are considerably 
lower than for any type of welding. 








applied as fast as operator can locate work.: 





ow approved for semi-stressed and 


With a tensile strength of 
290,000 to 330,000 Ibs. per 
sq. in., U-S-S American Aircraft Stitching Wire 
will penetrate 2 pieces of 0.030” half hard stain- 
less steel, type 302 (18-8); two sheets of 24ST 
Alclad 0.050” thick; two sheets of 24SO Alclad 
0.090” thick; or a sandwich %” thick of 0.040” 
ST aluminum sheets with asbestos between. 
(Under certain conditions these figures can be 
increased. ) 

American Aircraft Stitching Wire provides the 
seemingly impossible combination of ductility 
with extreme hardness. Soft enough to form 
sharp, tight, right-angle bends at all four corners, 
it clinches flat with a full “line” contact on both 
sides of the material to insure positive pressure 
between the parts joined. Yet it is so hard that it 
punches a clean hole with no tearing puncture of 
the metal nor burring of the hole. 

American Aircraft Stitching Wire is available 
in 5- and 10-lb. cores, ready for mounting on 
stapling machines. A 5-lb. core makes approxi- 
mately 10,000 stitches. We welcome the oppor- 
tunity of discussing its application to your wire 
stitching needs. 





AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York (A 




















HAT TINY OBJECT there in the man’s palm—that’s 
ts Sylphon Bellows, When fitted with proper heads 
and charged with a thermo-sensitive liquid it becomes 
a thermostat—a powerful little “motor” deriving its 
power from changes in temperature of the confined 
liquid, Without the liquid charge, the assembly could be 
used as a pressure “motor.” In either case the devel- 
oped power could be employed to “make” and “break” 
electrical circuits, open and close valves, dampers, etc. 
—in fact its usage is virtually without limit. 

This particular Sylphon Bellows is only 34 inches in 


MIGHTY MITE! 





diameter yet it’s so rugged that it can withstand pres- 
sures up to 315 pounds per square inch. Other sizes 
and types available for even higher pressures, 

Together with its larger and smaller companions, 
this mighty mite is ready to fit into your post-war plans 

~simplify and improve existing designs—possibly be 
the key to revolutionary new developments. 
7 : Y 

Write for the complete story—Bulletin No. LA-1300 
contains valuable data which should be useful to 
every engineer. A copy will be sent upon request. 






3s Er 


sant u 
ing, fo 
lubtic 
mixed 


and fr 





AVIATION, June, 


1949 











L Early in the war we learned that stored aircraft engines 
showed rust and corrosion on internal parts even though 
dectively sealed on the outside against weather condi- 
tions. This was caused by moisture forming on cylinders, 
wlves and other machined surfaces by condensation 
fom the air. 





3 Engines protected with Stop Rust B are ready for in- 
sunt use. There is no need for special cleaning or servic- 
ig, for this new product mixes readily with all commercial 
ubticants, Because of its detergent qualities Srop Rust B, 
nixed with oil as recommended, will keep engines clean 
ind free from sludge. 





Get a supply of STOP RUST B... it will protect 
your idle engines from rust and corrosion, keep 
them clean, and permit instant use. Phone your 
local Union Oil representative, or write Union 


Oil Company, 617 W. 7th St., Los Angeles 14. 


il 
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2. To prevent this internal sabotage, Union Oil Com- 
pany developed outstanding, revolutionary Stor Rust B 
...a compound which forms a non-drying, non-harden- 
ing -film that adheres to metal for an indefinite period, 
completely sealing every working surface against rust and 
corrosion. 





4. So successfully does Srop Rust B meet all require- 
ments for internal rust prevention that it is now used by 
the leading Pacific Coast aircraft companies to protect 
engines in storage and awaiting shipment. It meets speci- 
fication AN-VV-C-576a and is used in accordance with 
standard military instructions. 


STOP 
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AN ELECTRIC MOTOR opens and closes cowl flaps on the new 
Douglas A-26 Invader to maintain proper engine temperatures 
under varying conditions of minus 70° E to plus 140° E and 
from sea level to the optimum altitude of this versatile attack 
bomber. 

Pr electric cowl flap actuator, one of the seven special motors 

ed for the A-26 by EEMCO, is a good example of how 
ectric motor, gear reduction and.egntrol unit can be built 
See mounting conditions 1 in fimited space. As fur- 
for use in a 28 volt system, this motor actuator complete 
weighs only 434 pounds. The nearest competing weight in a 
motor unit of this type is seven pounds. Similar design prob- 
lems confronted EEMCO in building the wing flap and oil cooler 
door drives, the gun mount trigger motors and the cabin heater 
blower motors for the Invader. 

New developments in electric. motor manufacture indicate 
greater application possibilities than ever before in future peace 
time products. If you have tough work problems involving 
electric motors, gearing and control, let EEMCO help you solve 
them — now for war work, later on for peace time service. 


—€EM CO) 














ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 





DATA: Cowl flap actuator, % horse power motor, thermally pro- 
tected — Equipped with magnetic clutch and brake — Shaft output 
is 8” pounds at 1200 rpm— Straight 8 to 1 gear reduction is 
provided for opening and closing flaps, with double reduction and 
worm drive to operate cams limiting travel of flaps — Unit com 
pletely self-contained. 









Names are being put on the 
reserved list for ‘Custom 
Built Motors for a World of 
Needs,’’ now in preparation. 
Copies of this limited edition 
will be distributed only on 
written request. 
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ALL CASTINGS FROM THE SAME MOLD 








When your castings are made by the permanent mold technique, you may be 
sure of the utmost precision in following your design. For the permanent metal 
mold operates with a dimensional tolerance of only + .010”, compared to -+ .030” 
in sand casting. a - 


And this precision is uniformly maintained, no matter how many castings are 
poured. For, as the same molds are used regardless of the number of castings 
poured, there is no opportunity for dimensions to vary. Right in the first place, 
these castings stay right all through the run. Metal surfaces also promote rapid 


BSH cooling, with finer grain and greater tensile strength. 
OOOO™X 
95%" 










Aluminum Industries has had nearly 25 years’ experience in the making of 
permanent mold aluminum castings. We know of no foundry with better 
facilities or more modern equipment. And to our casting “know how” we add 
a thorough knowledge of aluminum and its alloys. 


One of our technical representatives will be glad to visit your plant and 
demonstrate how permanent mold castings cut down finishing time and costs. 





And remember — Permite permanent mold castings may be just what you are 
looking for to get the jump on competition in the postwar world. Consult us 
regarding your requirements. 


* ALUMINUM INDUSTRIES, Ine. 
* CINCINNATI 25, OHIO 
* Chicago: 616 South Michigan Ave. Los Angeles: 324 North San Pedro St. 


* Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 
Atlanta: 413 Grant Building 
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PERMITE ALUMINUM ALLOY CASTINGS 
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Viscosity Compensation in 
Flow Rate Measurement 


with the 


STABL-VIS 
ROTAMETER 


a to the development of the Stabl-Vis 
rotameter, accurate flow rate measurement of viscous 
fluids was impossible except with automatic tempera- 
ture control or a whole series of painstaking calibrations 
covering every few points of change in viscosity. 
Charts “A” and “B” prove how the Stabl-Vis rota- 
meter has removed these difficulties. 

Chart “A” shows calibrations for water, and for oil 
with a viscosity of 224 $.S.U. using a size 114” rota- 
meter with an old style float. 

The average error introduced by the change to viscous 
oil from water is 3314%, based on the water flow. 
Chart “B” gives calibration for water and the same 
oil of 224 $.S.U. with the Stabl-Vis rotameter. The 
curves are drawn apart slightly to show there are two 
curves. Actually, they practically duplicate one 
another. The change from water at 31 $.S.U. to oil 
at 224 S.5.U. has been made while maintaining a 
calibration accuracy of 99.5%. 


FISCHER & PORTER CO. 


306 COUNTY LINE ROAD, HATBORO, PA. 


RATE OF FLOW iNDICATING, RECORDING OR CONTROLLING. ROTAMETERS FOR ANY LIQUID OR GA? 
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CHART A 
RESULTS OBTAINED WITH 
OLD-STYLE FLOAT 
TESTS MADE WITH FISCHER & PORTER 
ROTAMETER—SIZE No, 8~1'4” 
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CHART B 
RESULTS OBTAINED WITH 
PATENTED STABL-VIS FLOAT 


“|. TESTS MADE WITH FISCHER & PORTER 
ROTAMETER-—SIZE No. 8-14" 
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For you in the Aviation. Industry this proof of the 
metering accuracy of the Stabl-Vis rotameter has great 
significance. It means that flow rates of gasoline, 
hydraulic oils, lubricating oils, de-icer liquids, coolants 
and other important fluids may be determined instan- 
taneously with great accuracy. 


The Stabl-Vis rotameter can be made for low or high 
pressure and for direct reading or remote reading. 
It is adapted to ground test or plane installations as 
desired. It has become the standard flow rate meter 
for the aircraft industry. . 


The theory and design of the Stabl-Vis rotameter Is 
told in our catalog 98-Y. The meters that we build 
for use in aviation with the Stabl-Vis features mcor- 
porated are described in catalog 63-G. Write for these 
bulletins — we will gladly send them to you without 
obligation. 
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Weatherhead 


Solving Problems 
for Industry 


*® 
ERMETO FITTINGS 
* 
Q-A HOSE END 
FITTINGS 
* 
BRAISED STEEL 
FITTINGS 
* 
HYDPAULIC BRAKE 
LINES AND 
BRAKE FITTINGS 
* 
FIRE-RESISTAN) 
HOSE ASSEMBLIES 
* 
'HE WEATHERHEAD 
SEAL 
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Biking are the manufacturers 
looking for new and improved 
ways to build new and improved 
products for the coming peace- 
time markets. 

Here at Weatherhead we build 
the parts that g° to make up such 
products. And ever since 1919 
the growing number of Weather- 
head research, design and pro- 
duction engineers have been cre- 
ating parts of greater demon- 
strated uniformity—dependability 
—efficiency—parts that have be- 
come a “must” in many a plant 
. . - lowered the cost of many a 

roduct! They are parts that work 


etter and still cost less. 


One of many examples:—the 
new Weatherhead “Quick-At- 
tachable” (Q-A) hose end fittings 
have proved a boon to aviation 
mechanics ev here. They are 
assembled with onal ease in 
shop or field,<without special 
tools, with tremendous saving in 
installation time. They are re- 
usable and have almost limit- 
less Pe ween in other fields. 

If the parts for your coming 

cetime products can be made 


beter for less,” Weatherhead 


engineers will know. Write our 
Sales Engineering Department 
today for assistance in_solving 
your problems. 


' au Weatherhead 


age illustrated. ste Py, 
E-beed factltblen sun 


products ready to serve you. 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plaats: Clevels.ad, Columbia City, Ind., Los Angeles 


Casada — St. Thomas, Ontario 








Remote-indicating Compas 


HE remote-indicating compass was developed 

because much of the equipment in the cockpit 
of a plane seriously distorts the earth’s magnetic 
field, and therefore renders inaccurate the reading 
of a conventional direct-reading compass. 


The G-E compass consists of a transmitter, which 
contains a directional-magnetic element, and a re- 
mote indicator. The transmitter is mounted in a 
distant part of the ship, away from most magnetic 
disturbances, and the position of its element is con- 
veyed, by electrical means, to one or more indicators 
which are mounted in the cockpit or at other re- 
quired locations. 


In building this remote-indicating compass, Gen- 
eral Electric has applied its wide experience in the 
development and application of new magnetic ma- 
terials. The result is a highly accurate system on 
which the pilot can depend. 


When our facilities are no longer needed for war, we 
will continue to build many designs of aircraft instru- 
ments to meet your specific needs. General Electric 
Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy 


GENERAL @ ELECTR 
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ANOTHER MARTIN FIRST 


Two-Fisted Terror! Guns controlled by 
Martin plastic hand grips have shot down 
more enemy aircraft than any other turret 
guns in this war. These grips give quick, easy, 
comfortable turret control, thus helping in- 





Axis Airmen Can't Wriggle 


crease accuracy of fire. 


out of these Deadly Grips! 


Martin plastic hand grips 
give gunners greater accuracy 


Stepping up accuracy of fire, reducing 
fatigue strain on aircraft gunners, Martin 
plastic hand grips are an important factor 
inmaintaining and increasing Allied aerial 
®upetiority. Used on Marauders, Mary- 
lands, Baltimores, Coronados, Liberators, 
Havocs, Venturas, Invaders, Black 
Widows, the training turrets of Beach 
aircraft and on such British planes as 
lancasters, Bostons and Sunderlands, these 
Bips have helped account for more enemy 
tirraft than any other type of control. 


fitz 
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Unlike metal grips, which freeze to the 
gunner’s hand at high altitudes, the Mar- 
tin plastic hand grips give maximum effi- 
ciency at all altitudes. Gunners have only 
to swing the grips ‘right or left, up or down 
and the turret responds instantly, keeping 
the target in the sights. Extended and 
indented to fit the hand, they insure great- 
er comfort and ease of operation—while 
providing firm braces for the gunner to 
grip when the plane bucks or pitches. 
When used in the famous Martin aerial 
turret, they give our gunners one of the 
war’s most deadly weapons. 


These plastic hand grips are typical of 


BETTER STOCK UP NOW? Yes, the one thing that’s patriotic to hoard is 
War Bonds! Remember, War Bonds aren’t sold in peacetime, so better 
stock up on these safe, high-profit investments now! You'll be 

glad you did, when you get 4 dollars for every 3 you invest! 








E anh 


Handfuls of Power! with one of these 
Martin plastic grips in each hand, Allied 
aerial gunners can swing turrets in vertical 
and horizontal planes, control gunfire, even 
regulate intercommunication system. 


the many developments which have been 
perfected by Martin to improve both per- 
formance and production of Allied war- 
planes. Today pledged to war, Martin 
skill and ingenuity will, in the days to 
come, make major contribution toward 
building a more abundant world. 


THE GLENN L. MARTIN Co., 
BALTIMORE 3, MD. 


The Glenn L. Martin-Nebraska 
Company—Omaha 
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AIRCRAFT 


Builders of came *) Aircraft Since 1909 




















How to choose the right tigr 


B.F. Goodrich service to designers 
offers engineering help in choos- 
ing best fire for any airplane 


HE SELECTION of the right airplane tire for the job 
‘Baws airplane design in many ways. For example, 
tires with higher pressures can be smaller, more compact 
for the load they will carry. Qr, consideration of the extra 
safety factor through the use of duals in some types of 
service may be vital, while in others the greater braking 
surface provided by a smooth-contour design may be 
the answer. 


B. F. Goodrich Low Pressure 
evolves into new Type Ill 


All the factors of airplane tire design have grown to 
the point that it is no longer possible to draw the line 
between tire types by referring to high pressure, low 
pressure types. The first ‘low pressure” tire for airplanes 
was engineered by B. F. Goodrich. It remains today 
probably the most efficient type of tire for general air 
transport and cargo service. But some sizes carry com- 
paratively higher pressures today. The distinguishing 
characteristics of the tire are its superior wear life, 
cushioning and safety. So the new designation, Type III, 
has been established as representing these general features. 


Other types 


Other types of tires are specially designed for different 
tire uses. Shown on this page are cross sections of the 
three most important types, with a general outline of 
their characteristics. 


Full facts in new catalog . . . Latest edition 
of The B. F. Goodrich Aeronautical Products Catalog con- 
tains complete tire data—sizes, types, characteristics, 
etc. Also helpful facts on De-icers, fuel cells, brakes, hose 
and many other rubber products for aircraft. For your 
copy, write to The B. F. Goodrich Company, Aeronautical 
Division, Dept. A6é. Akron, Ohio. 

















BOEING SUPERFORTRESS lands on four 
56” B. F. Goodrich Silvertowns, Type | 
(smooth contour). Made of synthetic rubber 
reinforced with nylon, these Type I's are de- 
signed for heavy load carrying per pound 
of tire. Large wheel diameters provide the 
high brake capacity needed. 














































iat hew airplane designs... 














TYPE | 


(Smooth contour) 


Good aerodynamic efficiency (where 
that is a factor) plus good load ca- 
pacity per pound of tires. Provides 
sufficient wheel diameter for extra 
brake capacity. Wheel weights are 
high as compared to other types, and 
this type cannot be used on thin wing 
planes where retracting space is lim- 
ited. Type | tailwheels, because they 
do not require brakes, have relatively 
smaller wheel diameters. 














TYPE Il (Low pressure) 


A good tire for transport or cargo air- 
planes, and for non-tactical military 
and private planes. The section width 
is slightly larger than the Type I fire 
for a given outside diameter, but the 
bead or inside diameter is smaller 
than Type |. This permits a larger air 
volume, lower inflation pressures and 
greater footprint. 

For wear, cushioning and safety, 
Type lil tires are generally superior. 
For comparable outside diameters, 
they will generally weigh more than 
the Type |, but the smaller wheel 
diameters will compensate for this 
increase in weight. 





































































TYPE Vil 
(Extra high pressure) 


Recommended as most efficient for 
most tactical military planes, when 
performance in the air is the prime 
consideration. Designed to provide 
@ tire with a very high load ca- 
pacity for its size and weight plus 
@ narrower section width to permit 
retraction into latest design thin 
wings. 
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the new BENDIX dise brake assures safer landings 
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An outstanding feature of the new Bendix brake is its 
complete adaptability. Ranging in size from 9” to 31” in 
diameter, this compact simple design adequately 

meets the braking requirements of all types of 
planes. 


Low hydraulic displacement and greater heat 
absorbing capacity combine to produce 
maximum braking effectiveness. 


The heat absorbing elements called 
rotors turn with the wheel by means 
of keys fastened to the wheel itself. 
Because these rotors are made in 
sections rather than a continuous j 
ring, far greater heat absorption y/ 
is attained and fading or warp- j 

ing of either rotating or fixed 
members is eliminated. 


The new Bendix brake de- 
sign has been held to a mini- 
mum extension beyond the 


wheel and at the same time Big 


considerable weight has ited } 
been eliminated from the ‘IInpO 
wheel and brake assembly. Mina, © 
allice a 
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nted in sucha wayasto | 7 
scavenge lining dust and provide air end 1 
circulation. Eliminates fading and gives MQ C00} 











Rotating members, keyed to the wheels, 
Rotors are made in segments instead of — 


PRODUCTS DIVISION «continuous ring; this allows for heat 
eCnaix Semmaconecrae oe 


BENDIX AVIATION CORPORATION ¢ SOUTH BEND 20, INDIANA <. Bendix is @ trade-mark of Bendix Aviotion 
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RUSSIA AND AMERICA 


ALLIES—or else... 





CTORY in Europe was won only through the 
combined endeavor of the United Nations. Only 
through sustained joint effort can the fruits of 

at victory be reaped. 
Without disparaging the truly heroic contributions 
others, three of the Allies may fairly be credited 
ith having made the major contributions to victory 
et the European Axis—the United Kingdom, 
ssia, and the United States. The close accord of 
\ se three nations is no less crucial to the accom- 
shment of the tasks that remain. 
first of these is the war against Japan. It still re- 
irs winning. Even without any help from others, 
United States could make good this victory, but 
swar’s duration will be speeded by the marshaled 
fort of the United Nations. 
Next, and not less important, is the task of establish- 
ga basis for enduring peace. In this struggle our 
wmies are more formidable than any we have faced 
utional ambitions, prejudices, suspicions and dis- 
sts, the staggering burden of tradition and debili- 
ing cynicism born of past failure, the cleaving 
ges of divergent languages, thought patterns, eco- 
tic creeds and procedures —an array of difficulties 
lailing as fog and as formidable as a deluge. They 
bevanquished only by a continuance of the work- 
sacord between the United States, Russia, and 
ilain that was forged on the anvil of European 





















* * * 


this high appraisal of the decisive importance of 
Big Three in determining the destiny of the 
hited Nations organization, in no way depreciates 
importance of the role to be played by France, by 
ina, or the other freedom-seeking nations repre- 
nied at San Francisco. All of us are committed to 
building of a genuinely representative security 
Muization in the conviction that by such means 
hecan we possibly achieve a just and lasting peace. 
tthe strength of any international machinery will 
mad upon the validity of Russian-British-Ameri- 
lcooperation. If these three are able to achieve 
istantial harmony of aim and procedure, a world 
aization that includes them can operate with 
ttive coherence. If they pull apart, the United 
lon ‘a break up into competing and jealously 
this is inevitable because of the sheer weight of 
nese nations in the world’s affairs. Between 
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them they account for perhaps half of the world’s in- 
come and from two-thirds to three-quarters of its 
industrial output. Once Japan has been crushed, they 
will control an overwhelming preponderance of the 
world’s armed might. Each of them will wield military 
power on a scale quite beyond the power of any em- 
bryo security league to hold in check. Only if all three 
are resolved to keep the peace and to enforce it 
through the Security Council, can that body hope to 
accomplish its aim. 

Although there is a tendency on both sides of the 
Atlantic to indulge somewhat recklessly in mutual 
criticism, the ties between Britain and America are 
too firm to be severed by any foreseeable strain. But 
that has not been true of our relations with Russia. 
Even while fighting a war in which our respective 
ways-of-life were at stake, the inestimable services 
of each to the other were rendered as friendly but in- 
dependent associates rather than as fully trusted 
partners. Now again, as we approach the difficult and 
vitally important task of building a world organiza- 
tion and of devising a European peace, the task of our 
delegates is complicated by national attitudes under 
which each hopes for the best from the other, while 
fearing the worst. 

But the stakes for us both —and for the rest of the 
world —are too high to be played for in a diplomatic 
poker game, Russia has no inhibitions in demanding 
what she wants, and our own vital interests must be 
stated and upheld with undeviating firmness. Yet we 
both must face the stark fact that few advantages 
that either nation might gain at the cost of dissipating 
the good will of our wartime association could be 
worth the price thus paid. 


* * bg 


The first steps toward establishing confidence lie 
in a frank recognition of what may contribute to the 
lack of it and in a definition of what can be done to 
restore it. 

1. Probably the greatest single area of reciprocal dis- 
trust between Russia and our own country is based on 
the fear of each that the other may try to interfere with 
its domestic, economic, and political affairs. Each purports 
to see the beam of meddlesome intervention in the other’s 
eye, while it ignores the mote in its own. Thus the Soviet 
Union remembers that we participated in the foreign 
military intervention at the time of her civil revolution, 
and afterwards lent our support to successive boycotts of 
her trade, of her gold, and of her credit needs. For our 
part, we remember the Soviet Union’s doctrine, and 
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aggressive support, of revolutionary international com- 
munism., 

We feel that Russia should find satisfactory evidence 
of our present willingness to have her develop her inter- 
nal institutions ¢s she will in the aid that we have given 
her during the war, and in the record of our good-neigh- 
bor policy as applied to Latin America. She, no doubt, 
resents our lingering suspicions in the face of her de- 
clared policy of 1941 to refrain from any attempt to 
influence the political or economic structure of foreign 
nations. Certainly, each of us will need the repeated 
reassurance that can come only through sustained per- 
formance by the other in the years ahead. Meanwhile, 
much will be gained if each will give to the other’s good 
faith the benefit of the doubt, while it scrupulously 
guards its own conduct to avoid even the appearance 
of backsliding. 

2. A second zone of suspicion is created by those meas- 
ures which each of us interprets as natural and necessary 
bulwarks of national security when they are our own, 
but as evidence of dangerously aggressive imperialism 
when taken by the other. In our view, at least, such de- 
mands as we have voiced for island trusteeships or for 
other naval bases appear mildly conservative as com- 
pared with Soviet claims for annexation of territory and 
for a general orbit of influence, under governments 
friendly to her, throughout eastern Europe in particular. 

There can be no easy solution to that problem. Bi-focal 
vision, by which one nation can look through a second 
lens ground to the prescription of another, seldom is 
achieved in international affairs. The success of the San 
Francisco Conference will provide a mechanism for in- 
ternational definition of principles and procedures which 
at least might relieve the inevitable strains. Most impor- 
tant will be the record of how each of us proceeds in our 
respective courses of action. Soviet performance thus far 
is highly unsatisfactory to us. While we have taken pains 
to clear our procedure with her, she has taken action in 
the Baltic, in Austria, and in Poland without even ad- 
vance notice to us. 

A major test of our ability to cooperate may be found 
in the Allied administration of conquered Germany. The 
proposed four-headed control of a four-way partitioned 
nation promises to be at best an extremely awkward 
mechanism of administration. At worst, it can result in 
continuous and dangerous bickering between the repre- 
sentatives of Britain, France, the United States, and 
Russia in the Berlin coordinating center, and in hope- 
lessly divergent procedures in their several zones of 
administration. There will be a compelling need for all 
of us to exercise all of the wisdom and cooperative resolve 
that we possibly can muster. 

3. A third testing ground for the future of American- 
Soviet relationships will be defined by the course of 
Russia in our continuing war with Japan. We are not 
unmindful of the toll paid by the Soviet Union in its 
magnificent European war effort. But we still are locked 
in a desperate struggle with an enemy that exemplifies 
the Fascism which America and Russia equally denounce. 
And that war is being fought in an area where Russian 
interests are importantly at stake, 

Russia has an extraordinary opportunity to create good 
will by throwing her weight speedily and effectively on 
our side. There is no doubt but that the final Pacific 
settlement will generate problems comparable with those 
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of the European peace, but it is equally certain tha: ; 
continuation of the European comradeship in arms » 
do much to promote an enduring and confident posty 
friendship. 

4, A fourth, and highly important, potential s, 
of suspicion and irritation is the intellectual block 
that the Soviet Union has maintained against the 
flow of travel, intercourse, and exchange of ideas } 
can understand the genesis of this policy and the reag, 
for its continuance while Russia entertained a cong; 
fear of attack by powerful enemies. But the sustain 
perpetuation of such a quarantine by so strong a naj 
as the present U.S.S.R. could not be accepted as a prot, 
tive measure. Inevitably it would generate suspicion ¢ 
it was rather an instrument of nationalistic isolation 
even of contemplated aggression. A way-of-living 
arm’s length, with a nation that maintains such intellg 
tual quarantines is possible; any whole-hearted paring 
ship of effort is quite impracticable. 

5. Trading between a free-enterprise nation and y 
that operates all foreign commerce as a govern 
monopoly can give rise to many frictions. That subje 
too complicated for exposition here. Suffice it to say thf 
while difficult, it is not impossible to conduct such tr; 
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with mutual advantage. We are in a position toh te 
Russia greatly with her program of industrial rehabilif/ “° 
tion and expansion at great saving of cost in terms of] oe 
current scale of living. In return, we must have a : 
ance that her government monopoly trading will ce 
conducted for commercial rather than political ends, a en 
that it will be used to encourage rather than to rest wt 
multilateral and non-discriminatory world trade. ov 
doubt. 
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This is a representative list of the major areas 
which misunderstanding and distrust may be gen 
ated, or allayed, in Russian-American relationshi 
No doubt, an equally honest list drawn by a citizen 
the Soviet Union would be more heavily weighted 
those features of our behavior which irritate a 
stimulate distrust on their side. If such a catalog ws 
to be presented, it should receive our most searchi 


and responsible consideration. The 
For it is of utmost importance that our two natioml slved 
in concert with the other United Nations, learn howg™ ‘vin 
get along in mutual confidence and respect. Our ugg ™*- 
derstanding of each other now is so imperfect th oe 
our negotiations are punctuated with continuous! di be 
tations over little issues. This, inevitably, will ca 7, 
tinue until such matters are submerged in the genet. sali, 
confidence that can be achieved only through sali even. 
factory settlement of the big isswes. We must succem suffici 
in this, or the defeat of Japan will merely mark ti the m 
end of the Second in a series of World Wars. alr po 
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4 FOUR IMMEDIATE STEPS 


= TO PERMANENT PEACE 


ng, 
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ring 

NCE AGAIN the inevitable course of history has ex- 
ud 0 () ploded the superman myth. Once again events have 
mn 


proved that crime, among nations as among individ- 
N€CG uals, does not pay. But if crime doesn’t pay it does cost. 
Y “Gl In our sober reflections during the period between victories 
we should try to evaluate that cost to date in casualties, 


oh in dollars, and in the social and economic implications of the 
bil greatest of world upheavals so far. 

oth In the flush of a major victory it is easy to forget our 
“il atlier defeats. It is easy for us, as survivors of this phase 


of the war, to don our own superman cloaks and assume 
ls, that we are unconquerable. If we allow ourselves that 
luxury, even for a single moment, the outcome of our war 
with Japan and the whole future of the nation is in grave 
doubt. 

There have been times in the course of this first phase 
eas fae of the war when we were very close to defeat. If we had 
yen started later than we did to build up our air forces we 
we night possibly have muddled through—but at a far greater 
cost in human life. If we had started earlier, with our 
unquestionably superior production know-how, our strength, 
added to that of the other nations of good intent, might have 
caused the Japanese to hesitate since they struck at pre- 
tisely the period when Allied aircraft production began to 
exceed that of our enemies. 

The problem of preventing. future wars will not be 
wlved easily. Even now, with the whole civilized world 
10¥ craving peace, grave issues arise among nations of good 
ir intent. It is our solemn duty to make a supreme and con- 
th tnuing effort to attain amity among nations. But we must 
- not be blind to the realization that our best efforts may 
? not be good enough at this stage of human progress. 

The results of our efforts for world peace cannot be 
fvaluated soundly now. It may take five or ten years, or 
tven more, for these forces which cause wars to gain 
sufficient strength to test the quality of our labors toward 
the millennium. We must not relinquish our dominant 
air power until we are perfectly sure that it is safe to do so. 
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O RETAIN our dominant air power we must develop a 

long term program based on a reaffirmation of sound 
fundamental policies, and we must execute that program 
tgardless of inevitable pressures tending towards its im- 
mirment. But in the meantime there are four steps that 
an and should be taken immediately. 

Itst, the Army and Navy should make plans for our 
. Serpe peacetime air force. Our military strategists, 
“tose wisdom has been proven by our recent major victory, 
a equipped to make the decisions as to the size and 
‘ ae of our future air force and should be left free 


“ould bear in mind that the cost of dominant air power is 


9,, I 


AVIATION, June, 1945 


‘ 


In approving these requirements, the Congress ° 


not a drain on our resources but a contribution to our eco- 
nomic health through the employment it creates. A strong 
aircraft manufacturing industry will bolster both our 
physical and our economic security and cause future aggres- 
sors to think twice before they strike. 

Second, we must not return to the cumbersome procure- 
ment policies in force before the war. The cost of aircraft 
prototype development has gone up tremendously and now 
no manufacturer can afford to gamble on a design on a 
win all-lose all basis. In prewar days the losers in design 
competitions frequently found refuge in an export market 
nourished by an international armaments race. This sanctu- 
ary may not exist, at least in the immediate postwar years. 
But the competitive relationship among manufacturers can 
and must be maintained by the encouragement of multiple 
sources for the same types of products. This principle has 
contributed much to the superiority of American aviation 
equipment. 


yg THIRD, we cannot afford to assume that a possible fu- 

ture war will be like this one any more than this one 
was like the last. The weapons and materials used in the 
closing days of our war with Japan are those most likely to 
be used in some future surprise attack. And unless the Japa- 
nese surrender almost immediately, those weapons will be 
far more deadly than any the world has so far seen. Techno- 
logical development must go on at a pace far more rapid 
than in any previous peacetime period. We must continue 
to fill in the blind spots in the aviation spectrum with new 
types of aircraft, new propulsion, and new sources of 
energy. 

Last, but by no means least, we must find a realistic solu- 
tion to the vital problem of surplus disposal lest we wreck 
our physical and our economic security in one fell swoop. 

In the words of Air Chief Marshal Tedder, “We are 
witnessing all over the world the lopsided spectacle of 
phenomenal technological improvement occurring within 
thirty years of incredibly bad government.” The truth 
of these words has come home to the thinking people of all 
nations many times in the past. In this country they repre- 
sent a sharp challenge to our new Administration. 

It is our most sincere hope that our new President will 
accept this challenge in the same spirit of fearlessness and 
understanding of his fellow men that he has demonstrated 
in his courageous career in Congress. 
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Carrier Aircraft Maintenance 


Is Really Tough 


By BLAINE STUBBLEFIELD, Washington Editor, “Aviation” 


An AVIATION editor aboard one of Navy's newest flat-tops shows 
how crews overcome myriad complications of space, equipment, 


and weather to “keep ‘em flying." 





BOARD “U.S.S. BONHOMME RICH- 
A ARD”, at sea—Aircrait mainte- 
nance on this heavy aircraft 
carrier, like that on all carriers, is 
aimed at keeping 100 percent of the 
planes available for use whenever 
needed, at maximum efficiency and 
with maximum safety. Rarely is the 
100 percent availability achieved, but 
only in battle does it fall more than 
several percent below. 

There is enough air force on a big 
U. S. Navy carrier, such as this one, 
to inflict great damage on an enemy 
task force, on a flotilla of merchant 
ships, or on a large city. The aircraft 
complement of this carrier is several 
scores. One officer says that if Napo- 
leon had possessed just one such ship, 





Left: Much carrier-based maintenance work consists of quick change 
of complete units such as this completely cowled engine, seen rvady 
for installation. Note propeller lashed to bulkhead in background, 
out of way but easily accessible for speedy installation. Right: Di- 
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with a trained crew, he could have 
conquered the world with ease. 

Maintenance of ship-based warplanes 
gives longer life to the equipment, 
contributes to economy, and even adds 
to the smart appearance of the air- 
planes, for all surfaces are carefully 
polished every.day. But these results 
are almost entirely incidental to the 
availability objective. 

If there is a fuselage remaining of a 
damaged plane, the maintenance crew 
can make a new airplane of it, and do 
it quickly. This may sound like super 
maintenance with all the trimmings, 
but it isn’t. The trick is replacement 
with assembled components. 

Actually, it is what is called Class D 
iaintenance—Class A being’ major 


overhaul work on both aircraft and en- 
gines ;-Class B, engines and accessories 
overhaul; and Class C, minor struc. 
tural repairs and engine installation, 
Class D includes engine changes and 
installation of components. The first 
three classes, of course, are on-shore 
work. Maintenance officers say these 
classifications often are literally tossed 
overboard, but they do serve to give 
a general line of demarcation. 

One component ready for installa- 
tion, as an example, would be a cowled 
and completely-ready engine. Hydrau- 
lic, fuel, oil, electrical and other con- 
nections—surprisingly few of them all 
told—are labeled and ready to hand. 
Nearby and also ready for quick in- 
stallation is a propeller, with plenty 
more propellers, wings, tail assemblies, 
landing gears, flaps, ailerons—every- 
thing except a fuselage—also available 
for quick fitting. And quite a lot of 
more-than-minor repair work can be 
done on a fuselage. 

Because maintenance on the “Bon- 
homme Richard’s” airplanes is mostly 
installation work, her shop equipment 
might look pretty lean to a land-based 


“ VF ENGINEERING 


STARROARH POR 


recting maintenance of fighters, dive bombers, and torpedo bombers 

aboard "U. S. S. Bonhomme Richard" are Lt. V. M. Lambert, om 
‘ning officer (left), and Lt. William H. Zschoche, in charge of mar 

nance division. (All official U. $. Navy photos for " Aviation") 
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wan. Of course there are welding 
wrches, metal brake bending gear, 
yeading 9 machines, grinders, drill 
presses, and numerous hand and pneu- 
natic tools. Aboard ship,.at this writ- 
ing, the men are proudly building a 
gand of their own for testing hydraulic 
gear. It is hoped that a field type 
instrument test stand soon can be 
acquired, since at present all faulty 
igstruments must be removed and 
replaced. 

But even with their limited equip- 
ment, the crew can often take the kinks 
out of a sprung fuselage or a wing, 
yeld odd broken parts, or bolt or rivet 
yp something to carry the load safely 
ila new part can be had. Generally, 
however, no difficult repairs are made 
i there is a new part aboard, or a 


‘component that contains the essential 


part. Mainly the welding is done in 
minor structural repairs, and on some 
patching. There is no heat treating 
acility aboard, and no metal forming 
equipment. Only one component, the 
propeller, is assembled in the ship. 
Whenever a prop is taken out of stock, 
the crew assembles a replacement at 
its first opportunity. 

Organization aboard a carrier is di- 
vided into two parts: The Ship’s Com- 
jany, which runs the ship; and the Air 
Department, headed by the Air Officer 
ad his Assistant Air Officer, which 
tas charge of the aircraft and their 
eration. The Air Department is in 
ive subdivisions: V-1, Flight; V-2, 
Maintenance; V-3, Operations, radio, 
ad radar; V-4, Administration; and 
V5, Airgroup, the pilots, bombardiers 
ad radio-gunners. V is Navy’s sym- 
wl for heavier-than-air; Z is for 
lghter-than-air. 

The moment a landing plane stops 
mthe arresting gear, the pilot signals 
tumb up if it’s okay, thumb down if 
ithas a squawk. The latter gives the 

ing crew its cue to put the plane 
Mone of the three elevators for the 
langar deck. Usually all okay planes 
at spotted forward during landings; 

they are spotted astern when all 
mes are aboard. Nearly all of the 
itip's complement of planes can be 
faked on the flight deck, in which 

&¢a number of those forward will be 
“apulted when the next flight begins. 

certain situations, however, most 
all of the planes are in the hangar 
tk but, as already indicated, a cer- 
amount of maintenance is done on 
fight deck when necessary. 
Soon as pilots alight from 
ped down planes they are asked 

‘Maintenance officer for details of 

T squawks, and he sends the com- 
<i to the Planning Desk, where 
“si orders are written up for the 

* Concerned—regarding engine, 
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Ingenuity of American maintenance men is 
not limited by shore line. Here is hydraulic 
test stand built aboard ship of bits and pieces 
by maintenance crew of "Bonhomme Richard,” 
one of Navy's newest carriers. 


landing gear, propeller, or whatever 
unit is affected. 

Because an airplane may have one or 
several defects unknown to the pilot, 
each plane, however, reported by the 
pilot, is examined by an inspector, who 
may make out an additional complaint 
which results in another work order. 

Wherever there is work there is 
paper work, and this floating mainte- 
nance is no exception. Maintenance 
officers have offices, with desks and fil- 
ing cabinets, but very few typewriters 


“are in sight. In the files is a “flight 


jacket” or folder which shows what 
has been done to every plane on the 
ship, and when. In addition, there are 
logbooks for each airplane, each en- 
gine, and each propeller. And there 
are consolidated time charts on the 
engines and planes. These charts show 
at a glance the time flown since the 
last check, and when the next check is 
due. They serve also to show up “high 
time” engines and planes which need 
attention before a strike is made. 
Some things that happen to deck- 
based airplanes are completely foreign 
to landsmen. For instance, when 
planes are packed together like sar- 
dines, there inevitably are an abnormal 
lot of hangar crashes. And when so 
many planes are operating on an air- 
port no bigger than three or four 
tennis courts—an airport which is 
moving in three dimensions—plus the 
factor of very young pilots, plus con- 
tinuous high winds, plus severe eddies 
around the runway, there are bound 
to be landing and takeoff accidents. 
In routine operations these don’t 
happen every day, but often’ enough. 
This ship has been lucky; it has com- 
pleted a long shakedown, and is now 
six days out of port, and not a man has 











been killed or, hurt. In combat, some 
airplanes come back shot up, sometimes 
with wounded crewmen aboard, and 
there are more than routine landing 
accidents. It is no secret that when a 
plane is in such shape as to jam traffic 
at a critical time it is thrown over- 
board at once. 

With aircraft taking the beatings 


not only inherent to a tiny, pitching, | 


windy “airport” but from combat as 
well, maintenance becomes of prime 
importance. Too, the designs necessary 
for carrier operation add equipment 
which must be kept in top shape. 
Extra hydraulic equipment is neces- 
sary, for example, on the wing-folding 
units on the Grumman TBF Aveng- 
ers, Curtiss SB2C Helldivers, and the 
Vought F4U Corsair, some of which 
the “Bonhomme Richard” carries for 
special missions. 

This carrier’s maintenance crews are 
constantly alerted to hardening of 
packing, loose fittings, and hose con- 
nections to prevent hydraulic fluid leak- 
age throughout the systems, including 
landing gear and wing flaps. In some 
cases, leakage has persisted as long 
as a month, until the airplane is well 
shaken down. 

Gyro instruments, too, require con- 
stant attention due largely to the fact 
that new pilots often forget to cage 
them prior to maneuvers. Officers in 
charge report that new model instru- 
ments will help solve that problem, 
but meanwhile many instruments must 
be quickly removed and replaced by 
new or re-conditioned units. 

In normal carrier landings the planes 
are dropped some 15 to 20 ft. in stalled 
condition. This is done not only to 
lower speeds at which the arrestor 
cables are engaged, but to assure suffi- 
cient height while passing over the 
carrier fantail in case the stern rises 
on a swell at the time of approach. 
Naturally, such landings increase the 
number of tire blowouts, calling for 
speedy changes and _ replacements. 
However, blowouts do not appear to 
be unduly frequent ; the writer has seen 
all this carrier’s aircraft take off and 
land several times without a single 
such occurrence. 

Propeller accidents are fairly. fre- 
quent, due simply to crowding of 
planes on the decks, to deck crashes, 
nose-overs, and cartwheels. Rare but 
interesting is propeller damage by hit- 
ting cartridges and belt linkage dis- 
charged from the guns of airplanes 
flying ahead. Too, there are the usual 
encounters with unwary birds. 

How the ship’s meri avoid being 
sliced up by propellers of planes stand- 
ing nose-to-tail and wing-to-wing is 
a mystery to this observer, even 
though signs everywhere, and the 
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sound amplifier, give constant warn- 
ing. Fortunately, however, injuries 
and fatalities are surprisingly few. 

Salt water at sea is the bane of 
maintenance men. It flies through 
and all over the ship in wind and spray. 
In storms it comes aboard in green 
swells. It constantly eats into most 
metals and other materials. It roughs 
up skin surfaces, sometimes setting up 
10 mph. of additional drag if not 
removed. 

The best remover of salt is fresh 
water, but unfortunately the ship’s 
evaporators, though huge, have trouble 
enough producing sweet water for 
boiler feed, drinking, laundry, cooking, 
and two or three thousand shower 
baths every day. Such is the pro- 
ficiency of the “Bonhomme Richard’s” 
water engineers, however, that they 
merely complain about tap hogs. Men 
can stand in the shower to their heart’s 
content (if they have time) and no 
gestapo will stop them. So there’s little 
water for washing planes. All the 
known anti-corrosives are used in 
the building of Navy planes, and every 
accessible part is kept rubbed down 
and filmed with resistant oil, but still 
the sea’s chemistry works at enormous 
cost. 

Biggest seagoing handicap against 
airplane maintenance, though, is lack 
of space. As space-economizing wing 
folds are improved, the saving goes to 


more planes, not to more room. This 
carrier is as long as three football 
fields end-to-end, and has a beam of 
over 80 ft., but there are betwéén two 
and three thousand men aboard and 
they are always in each other’s way. 
Each one of the 243 maintenance men 
has to step around or under or over 
another man at almost every move. 

As already indicated, the airplanes 
are packed in—like the gadgets in a 
parachute kit. Every time one moves 
more than a few steps it is necessary 
to crawl under a wing or a belly. If 
a nearby propeller isn’t running, that’s 
lucky. If a work stand has to be 
moved, it must be collapsed and pushed 
under or around. Many of the wings, 
tail pieces, propellers, and other com- 
ponents, are suspended overhead r 
placed on bulkheads, and many tools 
and parts are available at the top of a 
long ladder. 

But considering limitations, the ar- 
rangement and economy of space is 
admirable and practical. The work- 
shop and much of the parts storage 
occupies the extreme aft section of the 
hangar deck, and what might be called 
a mezzanine deck. Clearance in the 
hangar deck is actually three decks of 
elevation, to accommodate propeller 
height. 

Next to space limitation in nuisance 
value probably is the motion of the 
ship. This takes the form of roll and 





Working in very cramped quarters—either on flight deck or on hangar deck as shown here— 
is routine for carrier aircraft maintenance crews. Additional complications are brought 
about by pitch and roll of ship and vibration caused by powerful propulsive machinery. 
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pitch, which seldom stop entirely, ang 
vibration caused by the four gigantic 
engines and propellers which, of course 
never stop except in port. When these 
are augmented by the disturbance from 
2,000-hp. airplane engines and the 
ship’s guns and catapults, the total 
rumpus is, to put it mildly, very dis. 
concerting. The motion diminishes 
hand dexterity, especially on smal} 
manipulations, and the turmoil uses yp 
the men’s energy. 

Very seldom if ever is the entire 
ship’s complement of airplanes on 
either the hangar deck or the flight 
deck, which further complicates main- 
tenance. The lower deck is of course 
well protected from the wind, is welf 
lighted, comfortably warmed in cold 
weather, and well ventilated. But the 
upper deck, where some maintenance 
work must be done, is nearly always 
too windy for comfort. The ship's 
cruising speed of 15 to 25 knots creates 
quite a breeze, and when she opens up 
to top speed, and heads into any sort 
of gale, it takes effort even to stand 
up, let alone work in the wind. In fact, 
the limitation on human ability to work 
in wind is the limitaton on flyability 
of the deck—the airplanes can take 
more wind than can the crews. The 
new high-lift planes of this war show 
little tendency to blow over, but of 
course on shipboard they are all 
lashed down. 

All work possible is done on the han- 
gar deck because of the obvious ad- 
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vantages, among which should be men-Mimrtceivi 
tioned the excellent hoisting equip-qjmet fro 
ment, electrical, oil, air, and otherjmmites 
services. kis g 
Work hours are any hours when, if ; 
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there’s flying; other times the crew 
aim at an 8-hr. day. There is ver} 
little grumbling, no slacking. The boys 
are mostly from schools, farms, drug 
stores; few consider ideas about the 
rights of labor. Most of them are 
patriotic, and most are sentiment 
about their ship and their airplanes 
Their officers wear work clothes, sta} 
on the job, require no military formal 


ity, and give no sign of compulsion. Hig a ro 
Each man on a Navy ship has seve Pert 
eral jobs. Maintenance men geQ@™™VAC w 
“pulled off” their airplanes to mamigggetton; | 
battle stations, to break out provisionsgagey. 
or, like other crewmen, to do any ¢ Accord; 
sential job. t Would 
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The life of a maintenance man—0 
anyone else—aboard a carrier 1S n0 
easy. Like shore-bound maintenance 
much of the work must be done in UN 
dead hours of the night, after flyin 
has stopped. And it must be don 
under all the difficulties imposed by th 
very nature of carrier operations. ©” 
the boys from the schools, the farm 
and the drug stores really do the J 
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ESPITE A SERIOUS THREAT of 
} nationalization, Australian air- 
line operators are planning well 
ul for postwar expansion, basing 
tt programs partially on prospects 
meeiving at least part of their equip- 
ut from Australian aircraft fac- 


tis generally felt in the industry 
it, if government monoply can be 
ded, a boom in civil air transpor- 
ion is assured; for at least five 
jor groups, four of which envisage 
of American aircraft, are taking 
Ns looking toward airline expansion. 
.‘minent among them is Qantas 
eye Airways which, in conjunc- 
nwith British Overseas Airways, 
sainounced a plan for daily service 
Scommence almost immediately— 
“a route from London to Sydney 
Perth, in Western Australia. 
AC would fly the London-Ceylon 
Mion; Qantas from Ceylon to Syd- 


Atvording to present plans, the serv- 
*vould be inaugurated with Yorks, 
“port version of the Avro Lan- 
attr bomber ; and 60 pilots, 20 aviga- 
iy and 20 wireless operators have 
“ty been’ selected for an intensive 
on the civil transport angle. 
ot these men have been selected 
- the Royal Australian Air Force 
thave had operational experience. 
Proposed schedule calls for a 
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Australian postwar plans envisage early inauguration 
of London-Sydney route by Qantas Empire Airways 





By H. BOWDEN FLETCHER, DFC 


connection with his duties as Governor General. 
Aircrews—including 60 pilots, 20 avigators, and 20 
and British Overseas, using Avro Yorks similar to radio operators—are already in training for 


this craft, specially built for Duke of Gloucester in transport operations. 








(British Combine photo) 


Vast expansion in transport network and maintenance, of produc- 
tion capacity is seen if government monopoly can be avoided in 


the "down under" continent. 





60-hr. journey which would, of course, 
lower the prewar time taken by the 
same companies over their flying-boat 
route via Singapore. It will, of course, 
lmk with the Sydney-New Zealand 
service currently operated by Tasman 
Airways in which Qantas, BOAC, and 
the New Zealand government each 
have a third interest. 

Ansett Airways plans a 30-hr. Aus- 
tralia-America service, using Lock- 
heed Constellations. This proposed 
service is based on the craft having a 
270-mph. cruising speed over a 4,000- 
mi. range, and it would provide sleeper 
accommodations for 24 passengers. 


Plan 270-Town Pickup 


This same company has an ambitious 
scheme for an airmail pickup service 
between Melbourne and 270 towns in 
Victoria. The idea is to deliver the 
mail by parachutes of the type at 
present used in military service to drop 
supplies from low altitudes, and to 
pick it up in much the same way that 
messages are now picked up by mili- 
tary craft. Distribution of morning 





and evening metropolitan newspapers 
is a part of this plan, and other cargo 
undoubtedly is under consideration. 
Australian National Airways has 
placed an order for between £2,000,000 
and £3,000,000, Australian (approxi- 
mately $6,480,000 to $9,720,000) worth 
of Douglas planes for delivery as soon 
as war conditions permit. The com- 
pany has not announced any definite 
plans, but it is expected to increase the 
frequency of present services which 
stretch from Perth to Cairns, in 
Queensland. It is also understood to 
be considering overseas services, in- 
cluding an extension to New Guinea. 
Australian National has also made 
an offer to purchase Guinea Airways, 
a proposal submitted by directors to the 
latter company’s shareholders, with 
recommendation that it be accepted. 
Under the plan, Guinea Airways would 
receive 275,000 preference shares of a 
par value of £1 Australian, bearing a 
fixed dividend rate of 6 percent, with- 
out further participation in profits. 
Certain Guinea Airways sharehold- 
(Turn to page 259) 
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How to Estimate Costs 
In Feeder Airline Operations - 


PART Iii OF A SERIES 


By JAMES G. RAY, Vice-Presiden?, Southwest Airways Co. 


Detailed here is a sound procedure for measuring direct and indirect 
feeder expenses, together with a method for balancing them against 
potential income as a means of predetermining profitability of pro- 


posed operations. 





OLUME OF AIR TRAFFIC from the 

V smaller cities and towns should 

be considerable—and feeder air- 
line operating methods can be devel- 
oped that will furnish a service having 
substantial advantages over other 
forms of transportation. These two 
prime points were demonstrated in 
our two previous articles, and it is now 
in order to look at the probable costs 
of feeder oper&tion. 

To date there has been no actual 
operation of a true feeder airline carry- 
ing all three types of traffic—passen- 
gers, mail, and cargo. Without specific 
operating data, the discussions of costs 
necessarily will be somewhat general; 
we will have to say what they should 
be instead of what they actually are. 
Many assumptions must be made, in- 
cluding the one that the method of 
operating will be as already outlined 
(all previous articles). 

This method calls for carrying pas- 
sengers, mail, and property by making 
regular landings at points of service 
when passengers are to be taken on or 
let off and by making mail and express 
pickups at all other points of service. 
The most suitable type of aircraft was 





described as a high-wing twin-engine 
plane carrying 12 to 15 passengers and 
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600-1,000 Ib. of mail and cargo. It 
should have a tricycle landing gear 
and flying characteristics that would 
permit its operation out of sea level air- 
ports having 2,500-ft. runways. Vari- 
ous operating procedures were recom- 
mended that would decrease landing 
time losses and thus permit faster 
scheduling. 

If we compare the cost of feeder 
operation to known items of trunk air- 
line operation, we find that certain 
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LANOINGS 






SEAT-MILE COSTS 


things are more expensive while others 
are less. Best examples of lower cost 
are found in the items that make up 
passenger service. In general, passen- 
gers riding the short distances on 
feeder routes will not require the same 
conveniences and comforts as are 
provided on trunkline planes. The 
traveling public has been taught to ex- 
pect this by the railroads, which fur- 
nish much less service to off-mainline 
towns. 

Among services that can be dis- 
pensed with are hostesses and meals 
aloft. Passenger seats need not be 
luxurious, which will save weight. 
Also, they can be put closer together 
in the cabin and the aisle can be nar- 
rower, which will save space. Possi- 
bly, less sound proofing will be needed. 
Passengers can be expected to look 
after their own luggage to some extent, 
and if convenient loading steps are pro- 
vided, they can go aboard or deplane 
without assistance. Somewhat less 
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service will be required in the booking 
of passengers; also less in the way 9 
waiting rooms and other passenge 
handling facilities and personnel. 
of these things tend to lower operating 
costs. 

Cost items that will increase a 
principally those affected by 
greater frequency of landings. It i 
obvious that aircraft which mak 
frequent landings will be subject t 
extra wear and consequently to high 
maintenance. Extra gasoline will b 
used in getting back to cruising alti 
tude and speed. Though the operatin 
method assumed earlier calls for 3 
on-course operation whenever poss 
ble, inevitably some mileage will b 
lost in circuitous flight in maneuverin 
for landings. Frequent landings wi 
slow up the schedules which, in turn 
will increase the per-mile costs becaus 
depreciation and other fixed items 4 
overhead must be absorbed by fewe 
total flight-miles. 

Certain costs, such as pilots’ salarie 
etc., are approximately the same fo 
large or small aircraft. When thes 
costs must be absorbed by a smalle 
number of passenger seats, the co 
per seat-mile is necessarily highe 
But larger aircraft usually cannot } 
used in feeder operation because, 3 
pointed out in the previous article 
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schedules must be flown more fr@qgj* eno 
quently. Passengers will not wait lo te the 
for a schedule if the journey is short. Por a § 
The volume of traffic usually ¥ ny ace 
not be great enough to give high loagggee by 
factors if large aircraft are usc@” va 
ce, e¢ 


Smaller aircraft running at a high loz 


factor will cost less per seat-mile thaggyy™'yzed 


will 
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larger aircraft carrying more CMP Qrteq | 
seats. Thus, the aircraft's size is ld be 
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yt say, 12 to 15 passengers as the best 
compromise between the better econ- 
omy of large aircraft and the necessity 
jor frequent scheduling. An aircraft 
ofthis size embodying the latest techni- 
gland engineering advancements that 
have been made during the war, should 

rate at a seat-mile cost as low as 
the prewar Douglas DC-3. 

Another cost item that may increase 
is the charge covering landing fees 
wd passenger facilities due to the 
larger number of airports involved. 







































However, the cost per airport should 
le considerably less because the air- 
prts are smaller, If the average 
targe per airport is reasonable, the 
pr-mile costs should not increase in 
new of the frequent schedules. 

In this connection it can be expected 
tut the towns will make reasonable 
targes for the use of their airports in 
fe beginning of feeder operation. The 
grvice will be valuable to them, hence 
fey should help get it established. But 
br some time to come the feeder air- 
ime cannot pay the full carrying 
durges of all the airports it will need 
ue. Some means should be pro- 
tded for determining uniform landing 
larges ; it may be necessary to discon- 
lime service to a town if its charges 
te exorbitant. 

The easy way to estimate the cost 
a airline operation is to take the 
flight costs for the type of air- 
to be used and increase them by 
wabitrary percentage deemed suffic- 
at to cover all other expenses con- 
uted with the operation. Unfortun- 
itl, this method may be unreliable 
| feeder airlines because there has not 
enough actual practice to deter- 
the correct percentage to use. 
For a given system of feeder routes, 
Ny accurate cost projections can be 
tt by taking each item of expense 
‘carefully analyzing it. For in- 
ate, each point of service can be 
alyzed as to facilities and personnel 
twill be required, basing the calcu- 
‘sn on the amount of traffic expected 
." that town, When these are 
wt, it is easy to figure their costs. 

an example, Town D on the 
_. toute given in last month’s 

"* would generate 4.6 passengers 
* : Y. Five round trip schedules 
4 landings were projected to give 

“rvice. The station could be 
td by one man, at a time; he 
“be both ticket agent and opera- 
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tions man. His pay would run about 
$140 per month. And because the sta- 
tion would need to be open longer than 
8 hr. per day, two men would be 
needed. 

If we assume the airport charges 
plus passenger facilities to be $100 per 
month and communications and inci- 
dental costs to be another $50, the total 
is $430 per month. Some additional 
expense for transporting mail and ex- 
press between town and airport must 
be allowed for, over and above the 
revenue from carrying passengers on 
the same trips. But this would not 
bring the total above $500. 

Town H of the sample route is 
smaller than D and has 3.1 passengers 
and 3 schedules. Service to it could be 
limited to the 8 hr. of a single shift, 
thus requiring only one man. The total 
cost of the station would be about $300 
per month. Station E, with its 18 
passengers per day and its five round 
trip schedules, would require at least 
three men. The cost of this station 
probably would run about $750 per 
month. 

Likewise, the various departments 
of the operating organization can be 
analyzed. From the number of aircraft 
and the hours of flying per month, the 
man-hours of maintenance can be cal- 
culated. Similarly, the personnel 
requirements of the traffic department, 
of communications, and the other de- 
partments, can be determined. The 
materials needed by the various depart- 
ments can be estimated, except where 
a new type aircraft is being placed in 
operation for the first time. If there 
is no actual maintenance data based on 
operating experience, it may be quite 
difficult to estimate the cost of mater- 
ials for maintenance. 

For the purpose of this article, it is 
obviously a matter too complicated to 
make all the necessary assumptions on 
which to project a complete set of costs 
for a hypothetical feeder airline oper- 
ation. The assumptions would be too 
difficult to follow and probably would 
not apply exactly to any feeder system. 
But, to establish the method of esti- 
mating expenses, certain of the major 
cost items can be analyzed and com- 
pared percentage-wise with corre- 
sponding trunkline costs. 

Pilot costs on the trunklines run 
about 8c. per revenue mile or about 
13 percent of the total operating costs. 
If feeder airline pilots are paid accord- 
ing to the ruling of the National Labor 
Relations Board, which presently de- 
termines trunkline pilots’ pay, the cost 
would be 8.7 c. per mile for both pilot 
and co-pilot, assuming an operating 
speed of 150 mph. and that the pilots 
fly 75 hr. per month, 20 of which would 
be at night. This item would be about 












18 percent of the total operating cost. 

However, it seems probable that 
pilots’ pay will be scaled down some- 
what for feeder airline pilots. The 
present wage scale was set for trunk- 
line pilots, flying DC-3 equipment. 
Recently, the pay of pilots flying 
TWA’s Boeing Stratoliners was in- 
creased some $80 per month, because 
they are flying larger airplanes. This 
same Jine of reasoning would indicate 
that feeder airline pilots, flying smaller 
aircraft, may be paid less than the 
present NLRB ruling. 
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The cost of gasoline, insurance, etc., 
would be proportionately about the 
same as in trunkline operation and 
would bring the total direct flying costs 
to about 15c. per mile. Flight equip- 
ment maintenance and depreciation 
would run another 10c., totaling 25c. 
per mile as the direct aircraft operating 
cost. 

In 1940, the last prewar year, this 
figure was 30.57c. for the trunklines. 
The difference seems to be easily ac- 
counted for by the difference in size 
and cost of the flight equipment. Also, 
a larger percentage of feeder airline 
flying will be in daytime, for which the 
pilots’ pay is less. 

Three of. the eight items making up 
ground and indirect cost are apt to 
differ from corresponding costs in 
trunkline operations. These are ground 
operations, traffic and sales, and pas- 
senger service. 

Ground operations may need a larger 
number of employees because of the 
larger number of points of service. On 
the other hand, many of these em- 
ployees can work part time for ground 
operations and part time for traffic and 
sales, so that the over-all cost of per- 
sonnel for both departments may not be 
greater than in trunkline operation, 
where separate staffs are used for each 
department. Passenger service is cer- 
tain to run considerably less because 
no hostesses or food service will be 
needed. 

If the sample route considered in 
last month’s article were operated as a 
part of a feeder airline system made up 
of other similar routes, and if suffi- 
cient route miles were included to 
permit realization of the economies of 
size, the total operating costs should 
closely follow the br@akdown shown in 
Table I at bottom of next page. 
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In last month’s article, the probable 
revenue from passengers on the sample 
route was shown to be about 40c. per 
mile. The remaining 9c. per mile to 
equal the total cost of 49c., as shown 
in Table I, would have to be paid for 
by revenue from mail and express. 

In the first article of this series, it 
was shown that probable volume of 
mail generated daily would be about 
5 lb. per 1,000 population. The sample 
route, with a population of some 120,- 
000, thus would generate about 600 Ib. 
of mail per day. The cost ascertain- 
“ment reports of the Post Office De- 
partment show that the average rev- 
enue per pound for airmail at the old 
6c. per ounce rate is $1.78697. The 
figure for the new 8c. rate is not avail- 
able and should not be used in any 
case, since it is expected that this rate, 
which was a wartime revenue meas- 
ure, will be repealed when hostilities 
are over. Thus, 600 Ib. at $1.78697 is 
$1,072, which represents the total rev- 
enue to the Post Office Department 
from the airmail generated by the 
sample route. 

As was shown in the first article, 
the express poundage would run about 
60 percent of the airmail which, for 
the sample route, would be about 360 
Ib. daily. The express revenue of All 
America’s feeder operation for the 
year 1943 was 6.54c. per pound, and 
360 Ib. at 6.54c. is $23.50 or 2.7c. per 
revenue mile. Thus we have 40c. per 
mile revenue from passengers, plus 
2.7c. from express or a total of 42.7c., 
leaving 6.3c. of the 49c. per mile oper- 
ating cost to be paid by airmail. 





The 852 miles shown as the daily 
scheduled mileage on the sample route 
times 6.3c. is $53.68 per day, which is 
the amount of mail pay needed out of 
the $1,072 gross revenue accruing to 
the Post Office Department for the 
operation to break even. 


Of course, nothing like all of the 
$1,072 would be available as pay to the 
feeder airline operator without incur- 
ring subsidy.. Much of the mail, prob- 
ably at least two-thirds of it, will have 
to be handled by other air carriers 
before it reaches its final destination. 
Also, it will require ground handling 
at its points of origin and destination. 

So far, we have considered only the 
actual operating costs, and of course, 
the operating company will need to 
make:a profit. This will add another 
2c. or 3c. per mile to the 49c. of actual 
operating costs. But a figure of ap- 
proximately $1,000 per day will still 
be available to take care of all the 
remaining expenses in connection with 
handling the mail, and to pay the Post 
Office Department a substantial profit. 

Thus, if the above assumptions and 
estimates are anywhere near correct, 
feeder airlines would prove to be 
profitable to the government. In fact, 
the assumptions would have to be a 
long way from correct before the gov- 
ernment would be put to any great 
expense. Compared to actual trunk 
line operating costs, they are not out 
of line. Eastern Airlines, using 
Douglas DC-3 equipment, operated for 
52.98c. per mile in 1940, only 3.98c. 
higher than the figure arrived at here. 
Continental, Inland, and National, all 
using aircraft smaller than the DC-3 
but larger than the proposed feeder 
plane, operated at costs of 42.78c., 
42.53c., and 40.78c., respectively—all 
well below the cost figures projected 
above. 

These comparisons with the actual 
cost figures of trunkline carriers indi- 
cate that the figures projected above 
are in line. The traffic projections 
used here are equally conservative and 
are based on actual records of trunk- 
line traffic generation as taken from 
the CAB surveys for 1940. 

There seems to be little possibility 
that feeder airlines would prove to be 
expensive ventures for the govern- 
ment, if proper routes are laid out with 
due regard to their traffic generating 
possibilities and are operated correctly 
in units large enough to provide suffi- 
cient size for good operating economy. 





‘Table |—Comparison of Feederline and Trunkline Operating Costs 


Feederlines, Trunklines, 1940 
Cents Per % of Cents Per % of 
Department Rev. Mi. Total Costs Rev. Mi. Total Costs 
Flying operations............+..esseeseeees 15. 30.6 19.20 31.5 
— i SO ee 7 ied re gat 
preciation, flight equipment.............. . ‘9. ; F 
Se eee 25 51.0 30.57 50.1 
OO a ee 11, 22.4 11.06 18.1 
Ground equipment maintenance, direct....... a 2.0 0.73 2 
Equipment maintenance, indirect............ te 2.0 2.43 4.0 
rere 1.5 3.0 3.00 4.9 
Trafic and ~~ F paseo yervstawessisn sete :- ret ; ee ry 
vertising and publicity...............06- ‘ z : 
Gasaiel anti chunaisneaies cee aka biG eens nee 3. 6.1 4.63 7.6 
Depreciation, gro equipment..... olnsas 5 1.0 0.84 1.4 
tea Ren a ahd anes 24. 49.0 30.44 49.9 
Total operating cost........... 49 100. 61.01 100.00 





























If these fundamental concepts are , 
followed, however, they can beg, 
wasteful of public funds. 

There are many good and soy 
reasons why feeder airlines shoul} 
established now. They can proyij 
overnight airmail from __ practical 
every town in the country to ers 
other town. Passenger service can 
furnished most of our cities and toy 
having a population of more ty 
4,000 or 5,000. Nearly an addition 
third of our national population 
be given direct air service. 

By their extensive use of aircr; 
and aviation products and accessorie 
considerable economic support can 
given to our aviation industry—a sy 
port that must be provided in gy 
form because of aviation’s importan 
to our national defense. Addition 
employment of highly trained aviatig 
personnel—also essential to our n 
tional defense—would be provided 
a time when such re-employment 
be important to our national reco 
version program. 

The argument most generally z 
vanced against the expansion of o 
air transportation system to inclu 
direct service to a large number 
smaller cities and towns is that feed 
airlines will need excessive gove 
mental expenditures for their suppo 
This line of attack is being made 
trunklines in the CAB hearings no 
being held on feeder applications 
various parts of the country. Subsid 
they say, is a very vicious and 
savory thing. 

This is an odd position for 
trunklines to take, for they owe the 
very existence to the subsidy pa 
them for many years. A number 
the smaller trunklines are still recei 
ing it, and all are paid more per pow 
for carrying mail than they receive 
carrying passengers or other ‘cargo. 

Fortunately, feeder airlines sho 
not be nearly as expensive in their | 
ginning as were the trunklines. 
reasons are not difficult to understat 
Technical knowledge is now availal 
to build special aircraft that will 
efficient vehicles of transport i 
feeder airlines. Operating procedu 
have been developed to greatly incre 
the efficiency of the service which 
be rendered, moreover the public 
been educated to the safety and value 
air transportation. 

None of these advantageous factd 
marked the beginning of tf 
operation, hence a long period of s 
stantial government assistance was 
be expected. Accordingly, the presé 
situation is not analogous—the “e 
sary technical knowledge is aval’ 
and the public has accepted air tr 

One of the best investments 
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country ever made was to spend fed- 
eral funds during the 1920’s and 1930’s 
to establish and support a trunk air- 
ine system. This investment has paid 
for itself many times over. And this 
swift and efficient transport service 
has been of inestimable value to the 
war effort. The operating know-how 
and trained personnel from the trunk- 
fines have formed the nucleus of the 
Army and Naval air transport services. 

Pity is that our airline system was 
not larger at the beginning of the 


war. We sorely needed many times 
what we actually had, If we had in- 
vested twice or three times as much 
money in building up a larger airline 
system before the war, it would per- 
haps have saved us billions of dollars 
in war costs. 

Added to this is the fact that profits 
from airmail in the last few years have 
repaid the government all the subsidy 
expenditures ever made to the air- 
lines. In other words, we have gained 
these tremendous benefits from this 


great national asset and, in addition, 
have already got our purchase price 
back. 

Completion of our air transport sys- 
tem by extending direct air service to 
an additional one-third of our popula- 
tion should further enhance the value 
of this national asset. Buying a na- 
tional system of feeder airlines should 
cost very much less than did the trunk 
airline system—indeed there is much 
evidence that it might not require any 
subsidy at all. 














@ Passenger, Mail and Express Landing Points 


V Mail and Express Pick-up Stations 














Typical layout of federline operation, showing how a trade area 
could be covered by combination of passenger, mail, and cargo /and- 
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ing points and mail-cargo pickup stations, with all routes feeding 
traffic into center of trade area and radiating out from it. 


113 





























WLUAIRGS ONG 





NOVEL PRESENTATION 
PROMOTES FLIGHT COURSES 


Faced with the problem of making sales among several classes of 


flight prospects in a single campaign, Wiggins Airways devised this 
unusual—and highly effective—piece of advertising. 





OWADAYS, when nearly every- 
N one interested in aviation has 

acquired a smattering of the 
knowledge and the nomenclature, the 
selling of flight courses runs the risk 
of becoming involved by discussions on 
almost any phase of flying but that of 
instruction. 

This situation is in no way bettered 
by the fact that there are a number 
of different types of prospective flight 
students, each of whom has to be ap- 
proached in a slightly different man- 
ner. High school boys, discharged GI’s 
wishing to qualify for commercial 
work, aircraft mechanics, women of 
all ages, those who already hold a pri- 
vate pilot’s license, and several other 
classes, all are good material for the 
flight school. Yet few of them have 
either the same needs or viewpoints. 
In order to sell to as many different 
classes as possible in a single mail 
campaign, Wiggins Airways of Nor- 
wood, Mass., planned the special book- 
let illustrated in this article. Illus- 
trated by Cartoonist Dahl, of a leading 
Boston daily, and written in conversa- 
tional style, this 16-page book has had 
remarkable success. In fact, Wiggins 
states it has been swamped by demands 
for it, including calls from other oper- 
ators in all parts of the country. To 
accommodate these requests, the com- 
pany has prepared proof sheets of both 
the cartoons and text, making a nomi- 
nal charge to cover the artist’s royalty. 

Most remarkable instance of the 
popularity of this booklet is the fact 
that two agencies for competing makes 
of lightplane in the same city are both 
using this sales method with good 
results. 

Beginning with a cartoon of a puz- 
zled man shaking a package, with the 
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caption reading, “What’s In It?”, the 
first page starts out— 

“Maybe you want to be an airplane 
pilot and maybe you don’t... . Per- 
haps you want to find out what flying 
is all about. . . . Possibly you’d like 
to do a little flying, just to know how 
it feels to jiggle the controls. . 
*Maybe you want to solo... . As for 
you who have ambitions to become 
private and commercial and instrument 
pilots. . . . Each of the ‘packages’ out- 
lined here is a course complete in it- 
self. And each is a complete part of a 
more advanced course, so you can 
progress from one to another, if you 
wish, without loss of time or money.” 

So, by the end of the first page, every 
class of prospective student has been 
mentioned. And the cartoons—which 
are excellent—guarantee that the book 
will not be laid down until every page 












































has been turned. Meantime, the reader 
has his eye out for the particular 
“package” containing the instruction 
which interests him. 

Package No. 1 is labeled $6 and its 
contents are described as five evenings 


of lectures which work you “up to the B 
point where you can discourse learn- has 
edly on: Navigation (how to get there we 
and back without going on a Cook's the 
tour); meteorology (the weather and sain 
what to do about it); Civil Air Regu- Ing 
lations (how Uncle Sam polices the Cro} 
air space); general servicing of air- sath 
craft (what to do when you're miles cen 
from a mechanic). ... There’s no Me 
flying in this package, but you can you 
go right on from here if you decide coe 
to.” Ore 

Second package, priced $30, includes big 
the first one and also offers four in- thi 
struction flights. ‘“You’re not a pilot : 
when you've finished the contents of a 
this package, but you are a flyer,” says tur 
the text. “So now you can talk like a 6, 
flyer and act like a flyer. Of course, if be 
you want to get a license, there’s no a 
reason why you shouldn’t go on from ™ 
here.” Here, the cartoon opposite the ge 
text depicts a two-place plane in which fo 
the student is accompanied by an in- w 
structor. ‘ 

Then, on the next page, the same 
plane and student is shown—but minus 7 
the instructor. The student now sports ¥ 
a wide grin of confidence, due to hav- ) 
ing absorbed the $98 contents of Pack- 0 
age No. 3, the solo flight course. . 
“Uncle Sam won’t let you carry pas- ‘ 
sengers yet,” says the caption, “but ‘ 
you can scoot around on aerial jaunts , 
by yourself, without an instructor to } 
jog you. (And if you keep going you ; 
might get really good. Take a look at 


the next page).” 

On the next page the same student 
appears with the girl friend in the 
seat formerly occupied by the instruc- 
tor. “You've really got places when 
you've digested the contents of this 
package,” which costs $380 and 1s the 
private license course. “Uncle Sam 
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ays you're ready to carry passengers 
om here to anywhere (weather per- 
nitting). . - - You can rent a seaplane 
now and take your friends fishing at 
gme remote lake. Some people say 
you're only beginning to fly when you 





get your private license, but of course 
those people are commercial pilots and 
have a lot of ‘hours’ to their credit. 
The only satisfactory way to answer 
them is to become a commercial pilot 
yourself so you can talk on their level. 
_,. Turn the page.” 

By this time the man who still reads 
has begun to imagine all the things he 
would be able to do “if.” So he turns 
the page and finds a picture of the 
same flyer—a student no longer—wear- 
ing an airline uniform and piloting a 
crowded airliner. “Now there’s money 
in it for you,” reads the caption con- 
cerning the commercial pilot’s course ; 
ie., $1980-priced Package No. 5. If 
you're interested in a commercial 
course better drop around and talk it 
over. You're getting into flying in a 
big way now—too big for one page of 
this booklet.” 

Now almost convinced that he, too, 
can be an airline pilot, the reader again 
turns the page and finds Package No. 
§, covering instrument flight training, 
with cost varying from $10 for an hour 
ina Link trainer to $480 for the CAA 
instrument rating course. “After you 
get your instrument rating, it’s legal 
for you to fly into a cloud and see 
what’s in the middle. Other pilots 
can’t do that.” And thereupon the 
booklet closes, with a short advertise- 
ment appended telling the prospect 
where to apply. 

Fred. S. Tobey, formerly publisher 
of Yankee Pilot and now in charge of 
publicity for Wiggins Airways, par- 
ticularly notes that students pay “by 
the package” under this system, rather 
than on an hourly basis, as formerly 
Was customary. Mr. Tobey also states 
that the solo flight package—No. 3— 
at $98 has proved the most popular 
and has developed numerous students 
to order Package No. 4, leading to the 
Private license, 

Since the courses are arranged on a 
Progressive basis, each covering the 
subject matter of those before it, the 
student is not out of pocket when trans- 
ferring from one course to the next. 
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Starting with $6 package of five lectures, descriptions of various bundles demonstrate to 
reader how he can progress from stage to stage in flight instruction without duplication of 
what has already been covered. 
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Analysis of banking group study shows domestic and international 
route growth will require $750,000,000 new funds for flying and 
ground equipment, bringing additional items to balance sheets. 


Hence experts— 


Forecast New Type Loans 
For Transport Expansion 


By RAYMOND L. HOADLEY, fFinconcial/ Editor, “Aviation” 





HE HUGE financing programs 

faced by the airlines in the next 

5 yr. augur almost as startling 

a picture of industrial growth for one 

of America’s newer industries as has 

the war production record of the air- 
craft manufacturers. 

Our domestic airlines will need 
$500,000,000 in additional funds for 
expansion in the next half decade, 
while U. S. flag operators flying the 
international routes will require $250,- 
000,000—a grand total of $750,000,000 
to finance American commercial air- 
lines by 1950. 

These are the same airlines which 
have never had as much as $10,000,000 
outstanding in debt and which today 
value ali their property at little more 
than $59,000,000, having a net worth of 
about 3100,000,000 and a combined 
working capital of $85,000,000. 

These amazing figures on airline 
finance are not just pulled out of the 
air. They are the result of the most 
comprehensive study on airline expan- 
sion and financial requirements ever 
made. They were compiled by three 
big New York banks—Bankers Trust 
Co., Chase National Bank and the New 
York Trust Co., along with the Mutual 
Life Insurance Co.—after months of 
study, consulation, and survey by finan- 
cial men of the group, together with 
prominent technicians of both airplane 
manufacturers and transport com- 
panies. Public officials also were con- 
sulted. 

First,.this research group went into 
the matter of traffic potential and found 
it reasonable to expect that the domestic 
airlines will fly some 8,000,000,000 


116 





passenger-miles by 1950, compared 
with a little over 2,000,000,000 last 
year and approximately 1,600,000,000 
in 1943. At the same time gross oper- 
ating revenues will jump from around 
$150,000,000 in 1944 to $500,000,000 
in 1950. For the first few years after 
1950, traffic is expected to increase at 
a rate of 15 percent annually. 

In order to carry the traffic projected 
for 1950 the domestic airlines will need 
equipment with approximately five 
times the seating capacity of their 
present fleets. Since many of the 
planes used will be of greater capacity 
than those now operated, the number 
of airplanes will be three times larger 
than those now in service, or nearly 
1,000. 

This means that the domestic lines 
can budget around $300,000,000 for 
flying equipment and spare parts in 
the next 5 yr. and another $100,000,000 
in such facilities as hangars, mainte- 
nance equipment, communications, and 
office equipment. Furthermore, the ex- 
perts say, these lines will need another 
$100,000,000 in additional working 
capital to take care of this huge ex- 
pansion in plant and equipment. 

Thus the domestic lines are figured 
to need in the neighborhood of $500,- 
000,000 by 1950. This estimate in- 
cludes a reasonable allowance for 
creation and expansion of feeder lines 
as well as for anticipated development 
of cargo and express business. Also 
influencing the estimate is the prob- 
ability that domestic first-class mail 
will travel by air whenever expedient. 

Regarding the line to fly interna- 
tional routes it is obviously much more 

















difficult to make projections. However, 
the figure of $250,000,000 is set down 
as the approximate amount that the 
lines operating abroad will have to 
spend by 1950. More than one-half 
of this amount, it is estimated, will be 
for flying equipment, the cost of which the “r 
necessarily will be higher than for is 
types used in domestic operation. ‘all 

How will this combined total of WI 
$750,000,000 be financed? According ihe’ 
to the study it will be provided in about @ <1) 


equipt 


the following manner: of the 
Retained profits ........ $80,000,000 recog 
Depreciation ........... 170,000,000 But f 
Sade OF GUO ooo vvcccces 150,000,000 to be 
Creation of debt ........ 350,000,000 = | 
nee east 

EE ne60n kame $750,000,000 They 


Creation of $350,000,000 in debt ey 
(even though the maximum outstand- i 
ing at any one time should be well 
under this figure because of regular 
amortization and its creation over a 5- 
yr. period) obviously represents a radi- 
cal departure for the airlines. As 
previously stated, their debt commit- 
ments up to now have been under 
$10,000,000. 


origi 
the 








PASSENGER MILE 
[8,000,000,000 






































AVIATION, June, 194 






li- 
\s 


ft 








Well managed lines, however, should 
p able to borrow a substantial portion 
oi the cost of their flying equipment. 
The huge size of such potential bor- 
wings indicates that most loans will 
jesecured. While there has been much 
jscussion in recent years of the prob- 
ble use of the railroad equipment 
trast type of loan, no such standardized 
type of borrowing instrument is likely 
ty be adopted in the near future. 

The chattel mortgage, conditional 
ale contract, and equipment trust ap- 
gear to be the most likely mediums for 
irline financing in the next few years. 
Certain changes in legislation are be- 
jeved desirable by the bankers, and the 
ype of loan used will be influenced by 
the legislation that is passed. But it 
appears that the chattel mortgage will 
hte most frequently used in domestic 
operation while the equipment trust or 
conditional sale contract mav be used 
for airlines operating abroad. 

Chattel mortgages are open to air- 
jines, as they have not been to rail- 
roads, because airlines do not have 
general mortgages containing after-ac- 
quired property clauses. Under a 
rilroad’s general mortgage, when 
equipment Was purchased it fell into 
the “maw” of the mortgage, and so first 
liens by way of chattel mortgages 
could not be given on new equipment. 

When equipment is operated abroad, 
the chattel mortgage is the least de- 
sirable form of debt since the concept 
of the chatte) mortgage has little legal 
recognition outside the United States. 
But for domestic operations it appears 
to be the simplest and most flexible, 
aid therefore the most desirable—at 
kast in the opinion of the bankers. 
They point out that later purchases of 
equipment can be more easily financed 
by further securities issued under the 
original chattel mortgage because ‘of 
the general familiarity with these 
mortgages. 

The reason equipment trusts are fav- 
ored by the bankers for use by inter- 
ational airlines is that in case*of seiz- 
we abroad the airplane, under the 


equipment trust, stands in the name of 
the lender rather than in that of the 
operator. It has the disadvantage, how- 
ever, of being a far more complicated 
type of instrument. 

The conditional sale contract stands 
in an intermediate position between 
equipment trusts and chattel morgages. 
Unlike the equipment trust holder, the 
lender has only a bare security title, 
does not claim to be the general owner 
of the equipment, and has no lease. 

Before any financial institution 
grants a large loan to an airline for a 
period of several years, the bankers say 
they will have to satisfy themselves 
on a number of technical problems in 
addition to the usual credit considera- 
tions. Such problems include the abil- 
ity of the company’s routes to produce 
the traffic required to service the loan, 
suitability of the airline’s equipment 
for its routes and traffic, obsolescence 
of the flying equipment and non-flying 
facilities, and adequacy of spare parts 
purchases and of ground facilities. 

The credit factors include the usual 
appraisal of management, the airline’s 
operating record, and an analysis of its 
future prospects. Beyond that, the 
lender will want to be sure that the 
company has a sound capital structure. 
In this respect the banking and insur- 
ance study sets up a yardstick that the 
capital base of an airline should con- 
sist of at least 50 percent stock owner- 
ship. 

At present, of course, the capitaliza- 
tion of nearly all the airlines consists 
of common, and in a few cases like 
United Air Lines, preferred stock. But 
as the expansion program materializes 
not only will the amount of stock out- 
standing increase in many cases, but 
the feature of funded debt will appear 
on balance sheets for the first time in 
substantial amounts. Thus the propor- 
tion of stockholders’ equity in their 
companies is bound to decline materi- 
ally. 

The question of obsolescence is one 
into which the lenders will delve with 
unusual care, for that will be the crux 
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of any airline lending program. In the 
past, loans have been amortized, gen- 
erally, on a 3-5 yr. basis. But on the 
larger and newest equipment planned 
for the post-war period it is believed 
that the amortization life for loans on 
such airplanes may be extended up to 
8 or 10 yr. in certain cases. In any 
event the bankers probably will require 
that equipment loans will be fully paid 
up by the time the equipment is written 
down to a nominal value by the bor- 
rower. 

Use of jet propulsion is cited in the 
report as an example of factors that 
may revolutionize aircraft power, ac- 
cordingly hastening obsolescence of 
conventional engines. The opinion is 
expressed, however, that such radical 
changes need not necessarily endanger 
equipment loans if they are made for a 
medium term period. Furthermore, it 
is pointed out, such loans can be re- 
duced by normal amortization while 
new types are being substituted for 
existing equipment. The airline should 
have an equity of 20 to 30 percent in 
its equipment at the time it floats the 
loan. 

Fact that the airlines will need huge 
amounts of capital for their expansion 
programs in the next 5 yr. does not 
mean that any radical change in the in- 
dustry’s financial picture will take 
place immediately. Right now most 
airlines are well fortified with cash re- 
sources to take care of their expansion 
needs this year and possibly well into 
1946. It is extremely doubtful if many 
of the new and costly transports which 
the lines have conditionally ordered, 
to the tune of $250,000,000, can be de- 
livered until late in 1946. 

On the other hand, some lines may 
wish to take advantage of favorable 
stock market prices to float stock issues 


in advance of actual needs. But the . 


stock that may be issued or the bank 
borrowings that may be made in the 
next 18 months probably will be com- 
paratively small when stacked up 
against the amount of financing that 
will follow in the ensuing 3 yr. 
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Pan American DC-7 Clipper by Douglas, 


Tomorrow, as today, Douglas-built Clippers 
will fly Pan American World Airways’ 
routes equipped with Timken Bearings. 
The proposed giant DC-7 substratosphere 
Clipper shown above may well have them 
doing matchless service in its wheels, rocker 
arms, carburetors... 


Planned to carry 108 passengers and a crew 
of 13 swiftly and economically on South 
American routes, this mammoth airliner 
will have the strength, compactgess, light 
weight and freedom from friction that are 





N-BEARING-EQUYPPED” 


just a few features of Timken Bearings for 
aircraft. Others equally important are 
maximum radial and thrust load carrying 
capacity, economy of maintenance, and 
power conservation. 


If these indispensable -bearing features can 
help meet your aircraft requirements, write 
us. We'll be glad to make specific recom- 
mendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


“‘Be sure the trade-mark “TIMKEN’ is 
stamped on every bearing you use.” 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 


these are the indispensable factors 


Stic ECONOMY, PERFORMANCE— 
in the design and utility of any 


personal airplane. But the greatest is. 


performance. This supremacy of per- 
formance is made clear at the start, 
lest time spent later on other items 
should lead to a different impression. 
Broadly considered and applied, per- 
formance can be said to represent the 
airplane ; certainly, safety and economy 
are both meaningless without it; but 
with it we have at least something of 
value, something on which to build. 

By performance, I mean primarily 
performance in the air, not on the high- 
ways, in the water, or in the hangar. 
There is no intent here to cast uncon- 
sidered reflection on wholly praise- 


_ worthy attempts to develop satisfactory 
‘tadable or amphibious types (to be 


discussed more fully in later articles). 
There is only intent to emphasize that 
our first concern must be the airplane 
in its own element. Fundamentally, 
this means: Get the ship out of the 
hangar; make it work for a living, as 
any honest, capable airplane can and 
must do. 

Here, an inevitable question may as 
well be brought up: “Why speak only 
of the airplane; what about the heli- 
copter?” The helicopter is certainly 
here to stay. Any aircraft with such 
mique takeoff, landing, and hovering 
ability is bound to have its place in the 
general scheme of things. It will be 
supreme for any requirement of getting 
into the air and down again in a small 
space. 

But, based on present knowledge of 
the art, it is quite limited compared to 
the airplane, in speed and range. A 
telicopter can apparently be made to 
‘wal present lightplanes in speed, 
though not in range, with about 
touble the engine power and probably 
fouble the inspection and upkeep cost. 
S control, as yet, is too complicated 
ot the average novice to master with 
“surance and safety. More basically, 

Its very nature, it must always 

Vel in circles” to get anywhere. 

Personalized or any other trans- 
mrt over a considerable distance, the 
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By RALPH H. UPSON, Consu/ting Engineer 


inaugurating a most important series by one of America's outstand- 
ing aeronautical consultants, dealing with all phases of problems to 
be whipped in developing aircraft for the mass market . . . This 
first article considers the basic approach to engineering the light- 
plane for safety, economy, and, performance. 


helicopter can hardly displace the air- 
plane. Its better chance of competi- 
tion appears to be with the automobile, 
over less-than-airplane distances, if 
present economic and operating prob- 
lems can be satisfactorily solved. We 
return, then, to the subject of this series 
—the airplane. 


A Lightplane Is No Light Job 


Probably the first thing to be attacked 
is the still too prevalent notion that 
efficiency and refinement of design are 
unimportant for a plane of relatively 
low speed and carrying capacity. 
Nothing could be further from the 
truth. The performance requirements 
themselves are, to be sure, on a differ- 
ent scale from those of military and 
transport aircraft. But for the magni- 
tude: of load, speed, range, takeoff, 
landing, and other items that are 
specified, it is perhaps even more im- 
portant to meet these requirements 
with the minimum of power, weight, 
and cost. 

Long past is the day when a new 








airplane could be counted a success if it 
merely flew and delivered in accord- 
ance with predictions. The handwrit- 
ing on the drafting board is only too 
plain: No new airplane in the future 
can justify itself nor long endure un- 
less in basic arrangement and in every 
part and process it comes close to the 
best available for the purpose. 
Although there is, of course, no real 
substitute for competent personal at- 
tention to specific problems, there are 
many aspects of design in this field 
which can now be generalized, from 
available results of research and ex- 
perience, and put into more practical 
engineering form than has hitherto 
been possible. Among the sources of 
scientific data, both theoretical and 
experimental, we have the great mines 
of available information in the NACA 
and in similar institutions in other 
countries; papers from the IAS, RAS, 
SAE, and other technical societies; 
university research work; magazine 
articles ; and text books. In the field of 
practical experience there appear to be, 
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strangely enough, more new and us- 
able development data available to the 
lightplane designer from military and 
transport types than from his own. 

After all, airplanes in any category 
involve much the same kind of prob- 
lems; but those of high carrying capac- 
ity and performance have hitherto had 
more attention in respect to their 
aerodynamic and structural require- 
ments. Hence, although a lightplane 
can be designed by relatively primitive 
methods, maximum safety, efficiency, 
and performance cannot be had without 
applying most of the measures found 
indispensable in the high perfermance 
category. 

This is far from implying that cost 
is to be neglected for, as will be 
brought out later, economy of weight 
and cost comprises a fundamental 
basis of evaluating prospective im- 
provements. Many of the further 
points involved are simply a matter of 
doing a job right or wrong—with little 
to choose from in direct cost. 

There are at least three major ex- 
ceptions, however, to the application of 
high-performance technique to light- 
plane design: 

1. The relatively low speed in which 
we are interested (well under 300 
mph.) eliminates any consideration of 
compressibility effects, except at the 
propeller tips. 

2. The low wing loading (maximum 
assumed being on the order of 15 1b./ 
sq. ft.). satisfying present desired 
takeoff and landing distance, implies a 
somewhat different type of wing con- 
struction if excessive wing weight is 
to be avoided. 

3. The much greater importance to 
lightplanes of simple control dictates 
the need for development in that re- 
spect. But as the advantage of simple 
control is by no means confined to such 
planes, the resulting developments may 
be extended to other types as well, in 
similar manner to the tricycle landing 











gear originally developed for light- 
planes. 

For all aspects of design dealing 
with the production, utility, and serv- 
icing of accepted standard parts, the 
importance of reviewing actual experi- 
ence, records, and users’ reactions in 
the lightplane field is obvious enough 
to need no further comment here.? 


1See S. J. Stelle’s article “Structural Desi 
Problems of Light Aircraft’’, Aeronautical En- 
gineering Review, Feb. 1945. 
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What Is In the Cards 


Another source of information for 
the designer, seemingly over-empha- 
sized of late, is “the man in the street” 
—that old standby, always ready to 
give advice on any subject from mili- 
tary policies to designing an airplane. 
As a result of various polls, he is repre- 
sented as definitely wanting a postwar 
airplane (or helicopter) but as ex- 
pecting to pay prewar lightplane prices 
for performance and equipment which 
by prewar standards would cost five to 
ten times as much.? 





These remarks are not by any means 
meant to belittle the value of such polls 
if properly timed and interpreted. After 
all, Mr. and Mrs. John Q. Public are 
the people we must serve and satisfy if 
we are to get out of the class of “tak- 
ing in each other’s washing”. Yes, the 
potential users certainly should be con- 
sulted. However, there is a fallacy in 
this picture—the apparent failure to 
realize that at the present stage of the 
game, the initially important thing is 
not what people want, but what we 
can give them. 

For example, the public is quoted as 
wanting a plane to carry three to five 
people at a cruising speed from 120 to 
150 mph. with a range of 500 mi. Now 
the only rational interpretation of such 
figures is that they represent a vague 
idea of what can perhaps be had with- 
out excessive cost or other great pen- 
alty. Otherwise there’d be no reason 
for not wanting more of everything. 

In reaching a conclusion as to 
whether these various desires, sepa- 
rately or in combination, are reason- 
able, let us consider first what we al- 
ready have in present lightplanes, in- 
cluding certain important features 
which seem to be taken more or less 
for granted. These can then be supple- 
mented by well proved practice adapt- 
able from other classes of airplanes, 
and by basic design studies dealing 
with known components. (The some- 
what more nebulous future possibilities, 
of uncertain value or not yet thor- 
oughly explored, will be left for later 
articles.) We consider here not what 


2 Discussed in detail by J. Carlton Ward, Jr., 
in article, “The Post-War Plane,” National 
Aeronautics, Feb. 1945. 















































is in the stars but what is in the cards 
The most notable feature common ty 


practically all present personal air. gm which 
planes is the relatively low wing loaq. MM 20) ' 
ing (8 to 12 lb./sq. ft.) which facil. iam speed 
tates flight control and permits Joy. @ conce 
speed takeoff and landing. A light ing. ] 
cheap method of fabricating sy) gy given 
wings is already at hand. By the ys gq includ 
of flaps the wing loading (for an equal gm thrust 
landing speed) can be increased at leay Hy Ca” be 
28 percent and, in some cases over § 
percent, the lower figure correspond. 
ing to elementary hinged flaps, the h 
higher to a relatively simple sl “0 
gher to y simple slotted I ie b 
type. Flaps of a type appropriate to lati 
the general design are well justified wee 
on economic grounds, if nothing else! Est 
We shall tentatively assume also that for th 
the landing gear is fully retractable vy 
that other incidental parasite parts wm 
< 7 rake 
can be dispensed with, and that good ins 
streamlining of major parts can be ite 
used. Other features proven worth- nied 
while, including spinning and simpl- 5 
fied control, can be retained without all 
unfavorably affecting performance. oma 
The immediate question is then: “What ter 5 
is a reasonable performance aim”; or ing p 
more specifically, “How far can we ol 
go by cleaning up the present light re 
plane, reduced to wing, fuselage, tail eal 
and power plant? gl) 
The Wages of Cleanness es 
Valuable direct evidence on the MM ding 
above question is given in an NACA EM oven 
wind-tunnel study* on wing, fuselage BM cues: 
and tail combinations (although the HH teckc 
wing root and fuselage rear are thicker St 
than necessary for a light plane of the HH a req 
other proportions ‘listed.) All the MM curr 
models tested, if stepped up in size by HH tenta 
14.4 times the linear dimensions would any 
give a full-scale span of 36 ft., fuselage HH voly 
length 24.2 ft., width and height 4.12 incre 
ft., (494 in.), and wing area 216 sq.ft. BM equit 
The minimum drag coefficient (ex- HJ weig 
cluding induced drag) of the complete cient 
models (with tail surfaces) varied from sons, 
.0128 to .0142 at a Reynolds number HH weig 
of 8.2 x 108. The later condition is a HM read 
tained by assuming that the plane flies HM crea 
150 mph. at 7,000 ft. By taking a con- sions 
servatively high value of Cp. equals Tl 
.0139 and multiplying by the wing are? HM stree 
we get a drag area of 3.0 sq. ft OHM fulfil 
representing all drag except induced Ml hop. 
and power plant. With a power plant “clec 
increment, reasonably estimated from taine 
experience, at 0.5 sq. ft. for a well MM hope 
cowled engine, we get a total drag MM shoy 
area: f = 3.5 sq. ft., of which the Wi kno 
contributes 2.0 sq. ft. little 
An assumed gross weight of 7 = cons 
2,250 Ib. gives only 10.4 1b./sq. HMM tine 
two 
3 See author’s article, “Save Money by Spent: imm 
ing It,’”’ Aviation, Sept. 1944 prov 
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which with fairly good flaps (Cur = 
20) would permit an honest landing 
of 45 mph., certainly a sufficient 
ssion in the matter of wing load- 
ing. If the Oswald span factor e is 


‘given a conservative mean value of .85, 


including the tail load factor, the basic 
thrust-power equation for level flight 
can be conveniently written: 


ovf , 0.39 W? 
bP = 746600 coe =) 


where q is propulsive efficiency, hp, 
the brake horsepower required, ¢ the 
rdative air density, and v the true air- 
speed in mph. 

Estimating » = 0.8, with «= 0.811 
for the 7,000-ft. altitude, and with the 
other values as set down above, the 
brake horsepower, hp, = 97.3 at the 
assumed airspeed of 150 mph. To jus- 
tify calling this the cruising speed, the 
rated engine power should be at least 
125 hp., making the maximum for 
cruising 78 percent of rated (high but 
commonly used). At 120 mph., a bet- 
ter speed for getting range, the cruis- 
ing power is reduced to 61.3 hp. At a 
good, though not phenomenal, fuel 
consumption of 0.49 lb./hp. hr., the fuel 
would be burned at a rate of 30 Ib. (5 
gal.) per hr., or 25 gal. for 600 mi. 
This 20 percent reserve over the de- 
sired 500 mi. seems sufficient for cir- 
ding the airport, attaining altitude, and 
even a little for head winds and “dead 





f guessing’ (a common form of dead 


reckoning ) . 

Structural improvements permitting 
areduction of weight appear also to be 
currently possible, but these will be 
tentatively assumed counterbalanced by 
any weight penalty that may be in- 
volved in drag reduction and by the 
increased demand for new features and 
equipment. Even so, the assumed gross 
weight of 2,250 lb., is believed suffi- 
tient to take care of three or four per- 
sons, and by stepping up the gross 
weight and wing loading, five could 
readily be carried with but little in- 
crease in power and general dimen- 
sions.5 

Thus the desires of the man in the 
street appear not at all absurd. General 
fulfillment of his outside performance 
hopes is shown to be possible by 
Cleanup” methods alone. That an at- 
tamable drag area of 3.5 sq. ft. is not 
hopelessly underestimated is further 
shown by the fact that one of our best 
known fighters in service today has but 
litle more drag area, although with 
considerably more wing area and many 
mes the weight and power. Although 
‘Wo or three lightplane designs of the 
lmediate prewar period show real im- 
provement, the drag area of a typical 
ightplane of the present day remains 


5 
an basis for such estimates will be brought 
M next article, 
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Table I—Effect of Increased Drag Area 


Cruising speed............. 150 m.p.h, at 7,000 ft. 
bs load ies MONS Kcdncceeewaes “: va HOO . 

a ae ays 10.4 Ib./ft. 
Aspect “lle.” PE RE ee et SR ‘ 6 


Range at 120 m.p.h.....500 mi. plus 20% reserve. 


A. Airplane of Minimum Drag (NACA TR678). 
B. Airplane of Present Conventional Design With 
bove Performance Obtained by In 
power and Fuel. 


A 
Initial drag area 3.5 


B 
7.0 (for equal size 
(eq ft.) id oewenh 


an 
11.9 (including addi- 


area 3.5 
(sq.ft.). tional wing area 
, drag) 
Wing area (sq.ft.). 216 364 
Gross wt. oy... 2,250 3,690 
ry wt. (Ib.)... 1,400 2,480 
Rated power (hp.). 125 425 
Relative wt.empty. 1.00 1.77 
Relative engine 
power and fuel. 1.00 3.40 





*For equal landing characteristics (take off 
assumed non-critical). 


about double the “ideal’’ figure here. 


The Wages of Uncleanness 


The real penalty of thus doubling 
the attainable drag is most forcefully 
brought home, not by a comparison of 
performance, but by comparing the 
weight and power required for the two 
cases, assuming equal performance. 
The customer says he wants 150 mph. 
All right, he can have it; if not by 
drag savings, then by increase of power 
and weight. What would the latter 
amount to on the basis of present typi- 
cal design? For a preliminary answer 
to this question, any saving in weight, 
due to the fixed landing gear of the 
conventional design, and increased 
wing area and weight, due to the ab- 
sence of flaps, will be equally neglected. 

Starting with the airplane of mini- 
mum drag already outlined, the first 
effect of doubling the drag area (at 
equal speed) is obviously to double the 
first term of the power equation (1), 
increasing the total power 84 percent. 
This power increase requires nearly a 
proportional increase in power plant 
and fuel weight (for equal range). 

For equal wing loading, the corres- 
ponding weight addition in turn in- 
creases the wing area, drag, and 
weight, with incidental effect on the 
landing gear and tail. This further 
weight and drag means a still larger 
power plant, wing, etc., a zoom-like 
process at the top of which the re- 
quired rated engine power is found to 
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be something like 300 hp. more. In our 
accompanying Table I, comparative 
figures are brought out.® 

As the first cost varies almost as the 
weight for similar types of construc- 
tion, and the direct operating cost is 
largely dependent on the engine power, 
the importance of design suitability is 
seen to be of dominating importance. 
The reason that such differences are 
not more often recognized is because 
they are usually camouflaged by the 
acceptance of a different performance 
level, the direct effect of which is prac- 
tically impossible to evaluate. 

To summarize, we have set up a pic- 
ture of what should be possible per- 
formance for a personal plane of rea- 
sonable size and power. How closely 
such performance can be approached in 
the immediate future depends on spe- 
cific arrangement and other factors of 
practical importance. In particular, we 
have yet to consider the basic place- 
ment and form of major parts—wings, 
fuselage, engine and landing gear. 

If a clean cantilever wing is to in- 
volve excessive weight or cost, its low 
drag will be only of academic interest. 
If the fuselage and engine arrange- 
ment of minimum drag and weight is 
fatal to vision, a compromise must be 
sought. A low wing obviously facili- 
tates landing gear retraction but still 
must be considered in relation to pos- 
sible disadvantages. 

There are more items of perform- 
ance than speed and range; design 
favorable to one may interfere with 
others; and none are acceptable with- 
out stability and control. It may be 
admitted that even a large sacrifice 
might conceivably be accepted in re- 
turn for some phenomenal economic 
saving; though it must be emphasized 
that the way to judge such a case is to 
adjust the weight and power of the two 
or more designs in question to as fear 
equal performance as possible. 

In other words, we have found out 
how far we might go in the direction 
of the major performance objectives. 
As to whether we want to go that far, 
and, if so, by what route, remain to be 
determined. 

®Based on author’s weight data given in 


Aviation, Sept. 1944; to be summarized more 
completely in next article of this series. 











































DESIGN DETAILS OF 


AERONAUTICAL PRODUCTS, INC. 
HELICOPTER 





Written and illustrated by CHESTER S. RICKER, 


ERONAUTICAL Propucts _ flying 
A ivrators — NX-1272 — is the 
first rotary wing venture of this 
aircraft engine parts manufacturer. 
It is unorthodox in many respects, 
a fact quite in keeping with the per- 
sonalities of its co-developers, the late 
Alfred Jackson, his partner Charles C. 
Layman, now president, and designer 
Frank Dobson. 














pe sro eFre ig oso Ss> Se 


Detroit Editor, "Aviation" 


Fuselage is conventional in appear- 
ance and construction, being made up 
of weldedesteel tubing, extending from 
the engine mount in front to tail skid 
and anti-torque rotor, all fabric cov- 
ered. An auto-type door on the right 
side gives access to side by side ham- 
mock-type seats attached to a steel 
frame that is an integral part of the 
fuselage structure. Leather covered 
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hair filled cushions rest on the ham- 
mock seat. 

Main landing gear wheels, set just 
forward of the cabin, are attached to 
oleo struts and the tail skid has a 
bungee cushion which has been found 
to keep the craft steadier on the ground 
than did a more resilient oled. 

Unlike other helicopters, NX-1272 
has its 165-hp. six cylinder Franklin 
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Phantom view showing arrangement of anti-torque rotor control. 
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Here are first engineering details and sketches of prototype created 


and built to test theories and manufacturing methods 


de- 


signed to produce low cost rotary wing craft for postwar markets. 


engine mounted in front of the cabin 
as it would be in a conventional air- 
plane. This location makes it more 
accessible—by removing a one-piece 
cowling—for servicing, and simplifies 
cooling. 

A six-blade, 18-in. diameter fan is 
mounted directly above the engine, 
Just below a large diameter opening in 
the cowling, and cylinders are shrouded 
80 that cooling air is distributed evenly 
over them. A V-belt fan drive pulley 
ls attached to the main power take-off 
pulley at the rear of the engine, driving 
4 horizontal shaft above the engine. 
Enclosed bevel gears at the front end 
-” the vertical shaft attached to the 
an, 

Power is transmitted by six 1-in. V- 
belts to main and anti-torque rotors 
through an 8-in. pulley driving a 12-in. 
pulley on the intermediate drive shaft 
set in the lower part of the fuselage. 
This intermediate shaft extends back 
to the main gear box at the base of the 
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Franklin 6AL-3/1§ 


Cross sectional view of Aeronautical Products Inc. helicopter, showing 
units. 
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main rotor shaft, is carried on two 
ball bearings; one in front of the driven 
pulley and mounted in the fuselage, the 
other in the gear box. 

An adjustable spacer tube carried on 
ball bearings at each end of the shaft 
relieves the over-hung engine drive 
pulley shaft and intermediate drive 
shaft from bending strains due to belt 
tension. It is not a solid connection, 
as a double rubber washer cushion be- 
neath the adjusting plate will allow for 
slight variations in misalignment that 
may take place due to flexing of the 
fuselage in flight or landing. The upper 
part of the spacer carrying the nut 
telescopes in the tubular lower mem- 
ber, but is not fastened to it. 

The engine drive pulley unit con- 
tains a centrifugally-operated friction 
clutch which permits the engine to be 
started and idled without turning the 


Sketch showing details of multiple V-belt drive trom forward-mounted 
engine to intermediate drive shaft connecting with main gear box. 








Engine drive pulley on end 
of crankshatt 


Rubber shock absorber 
in slip soint 





Drive shart 
to gear box 
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main rotor since it will not engage be- 
low 1,300 engine rpm. It has been 
found a very satisfactory control. 

Use of the pulley-belt power drive 
provides both a flexible and shock ab- 
sorbing connection between engine and 
rotors that has proved very efficient in 
eliminating vibration in the fuselage 
due to cyclic variations in main rotor 
drive. 

Simplicity and light weight were 
dominating factors in designing the 
main gear box, which is set in the 
lower fuselage beneath pilot and pas- 
senger seats. A bevel gear on the 
end of the intermediate drive shaft 
engages a larger horizontal gear con- 
nected to the main vertical rotor drive 
shaft through a ratchet type over run- 
ning clutch. 

Use of this unit permits auto rota- 
tion of main and anti-torque rotors in 





Drive shaft pu/ley 


























case of engine failure. Location 
the unit at this point instead of on 
engine shaft decreases friction 
permits autorotation even if the mp: 
driving gears should fail. All » 
run in an oil bath, and all shafts hy 
spring type oil seals to prevent leak 
Mounted on the vertical rotor dy 
shaft near the top of the gear case 
anti-torque rotor drive bevel g 
whose axes are approximately 84 ¢ 
By using this angle it has been posgj 
to secure a straight line drive fro 
the gear box to the anti-torque rotor 
Its drive shaft is 1-in. OD. heavy w 
tube 164 ft. long, steadied by five 
bearings spaced 2 ft. 9 in. apart. J 
back of the main gear case is a fabri 
type universal joint which serves bot 
as an alignment member and a simple 
easily-assembled coupling. 
This drive shaft runs at about one 


Cooling tar drive 
pulley 


J-in. V- belts 





Front ball bearing 
mounted on fuselage 
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Ay housing. Also shown are cables extending 
— from rudder pedals to anti-torque rotor. 




















Ball bearing 


View near aft end of fuselage, showing simple 
method of supporting anti-torque rotor drive fegther-eO 
shaft. Five such bearings are used between into lea 
main gear box and anti-forque rotor gear 











Tar! skid support tubes 






Universal joint blade attachment 





Hydraulre shock absorber 


Rotor blade 


Sketch illustrating mounting of main rotor 
blade on star-shaped rofor hub. Blade pitch 
control is obtained by lever arm and rod 
seen to left of blade hub. At right is direct 
acting hydraulic shock absorber which 
steadies blade and limits its motion about 
vertical axis of universal joint where it is 
attached to hub. 
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Tubular blade spar Torrington needle Clamp bolt bosses for ° Dual radial and thrust bearings 
adjusting external sleeve Take thrust in one drrection only 
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Taper pins which 
hold main rotor fo hub 


Ply wood rib 









pin 
Thrust bearing 
pacatng mvs Horizontal hinge 
Cutaway view of trailing edge of main rotor tai 


blade showing how biade is attached to hub. 
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fe thick 3-ply formed-in-one-piece Rotor tip rib metal 


trailing edge 
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Half round lead leading edge Rib locating piece 


Cutaway sketch at main rotor blade tip, showing 3-ply ribs, 3-ply 
gussets and how latter form leading and trailing edges. 





Arms which contro/ position of swashplate 






“A” frame has pin con- 
nection in top of cycle 
pitch control lever 


Pivot for sidewise S. <) af 
motion of lever if  - 
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control cab/le 


Cyclic pitch coritro/ 
lever suspended trom 
Throttle contro/- top of fuselage 
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reinforcement to which 


Phantom view of pilot's cabin showing arrangement of con- 
trols—anti-torque rotor by rudder pedals; cyclic pitch by con- 
trol stick suspended from fuselage top; and main rotor 
blade pitch by lever at center of cabin. Throttle is adjusted 
by turning motorcycle type grip on pitch contro! lever. 
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Main geer ~*~ 


Detail sketch showing simplicity of pitch control lever and throttle. Movement of pitch con- 
trol lever operates cables on shaft extending from below gear box up through hollow 
main drive shaft to ball on cross arm of swash plate just below main rotor hub. 
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arive sha F 








Boftorn of main gear box 
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Pitch control cables 
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Pitch corttro/ tube 
for main rotor 
blades 


Iwo way thrust 
bearing toraise or 
lower train? rotor 
blade pitch cortro| 


Detail sectional drawing showing how pitch control is mounted on 
‘bottom of main gear box and raises or lowers vertical tube through 
main rotor drive shaft to change angle of attack of main rotor blades. 


_of the craft through a large ball thrust 
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half engine speed, so that its small 
diameter is sufficient to take the torque. 
To give quieter operation and allow for 
deflection of the structure and drive 
shaft it has been found practical and 
economical to use $-in. thick wall rub- 
ber tubes between the drive shaft and 
the inner races of the support bearings. 
The cushion thus gained has eliminated 
drive shaft failures, prevented whip 
and made it unnecessary to grind bear- 
ing seats on the outside of the drive 
tubing. It is a typical example of the 
manufacturing economies _ practised 
throughout the craft. 

Main rotor drive shaft is a 3}-in. 
tube which also supports the weight 


bearing at the top of the fuselage. 
Thus only a short section of the drive 
shaft has to carry both load and rotor 
torque. A needle bearing at the top 
of the gear case and ball thrust bear- 
ings at the bottom maintain vertical 
alignment of the entire fuselage rela- 
tive to the drive shaft. The main drive 
shaft telescopes over a projecting hub 
in the top of the gear case. This facili- 
tates producing parts in subassemblies. 

The main rotor drive shaft extends 
up through the fuselage between pilot 
and passenger seats and is housed in 
a sheet metal tube. While it is not 
objectionable as a functional member, 
it will definitely eliminate “one arm 
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fying, even on the most beautiful of 
moonlit spring nights. 

Heart of the main rotor hub consists 
of two six-pointed star-shaped steel 
lates set one above the other. Three 
of the points, spaced 120 deg. apart on 
upper and lower plates, provide attach- 
ment for rotor blades. Vertical pins 
connecting the plates pass through a 
steel block containing a horizontal pin 
going through a fork forming the inner 
end of the rotor blade, thus establishing 
auniversal joint attachment. 

The rotor blade hub, in turn, is 
mounted on the fork handle—which 
API engineers refer to as the blade 
tub shaft—on two combination radial 
and thrust bearings just inside the 
blade hub carry the centrifugal load, 
while a large needle bearing on the 
outer end of the stub shaft aligns the 
lade. The root end of the blade spar, 
which is attached to the spar hub by 
‘vo vertical and two horizontal taper 
pin bolts. 

Main rotor blades form a. disk 30 
. in diameter and are built with tap- 
ted tubular spars and wood ribs rein- 
oreed with plywood gussets fabric- 
‘overed. The leading edge is armored 
with a half-round lead strip. 

At the trailing edge of each main 

lade is a double acting hydraulic 
shock absorber which is attached to 
the main rotor hub at the secondary 
ponts of the “star” plates by universal 

‘orks, and through a ball and socket 
oint to a tube projecting out from the 
Oot of the blade about half way from 
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Three-pointed tubular spider (A) is welded to outside of 

swash plate (B) and connected at each point by link (C) 
“Ee to pitch contro! arm on rotor blade hub. Angularity of swash 
plate is varied by control rods (D) and (E), located 180 


deg. apart. 






Cutaway sketch showing action of pitch control. Top of tube extending up through main drive 
shatt from below gear box is ba'l ended and entire swash plate inner ball thrust (A) is 
supported by cross arm atop ball joint (B) Outer swash plate races (C) and (D), which 
are clamped together form non-rotating part of swash plate, angularity of which is modified 
by rods (E) and (F), thus controlling cyclic pitch of blades. (E) and (F) are connected to 
contro! stick by cables in one direction and A-frame in opposite direction. 
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the blade’s axis to the trailing edge. 

This unit limits the swing of the 
blade about the vertical hinge pin of 
the universal joint mounting. Move- 
ment of the blade, it will be noted, is 
one in which the blade. seeks a point of 
equilibrium for each control position. 
Stops are provided to limit blade mo- 
tions when at rest or starting and stop- 
ping through a cage set atop of and 
fixed to the main drive shaft. 

The engine throttle is opened or 
closed by means of a motor-cycle type 
grip on the end of the main rotor pitch 
control lever, which is set at the pilot’s 
right, just in front of and mounted on 
the main gear box. A pointer on the 
lever sweeps over a quadrant gradu- 
ated in pitch angles, so the pilot can 
see at a glance the exact angle of at- 
tach of the blades. 

The pitch control lever operates a 
continuous cable wound around a drum 
which turns as a nut. Ball thrust bear- 
ings transmit this rotary motion to 
axial and raise or lower a tubular shaft 
extending down through the bottom of 
the gear box. The upper end of this 
shaft carries a ball joint inside the 
hollow main rotor drive shaft about 
which a cross arm supporting the inner 
thrust ball race of the swash plate 
rocks. 

This vertical shaft turns with the 
main rotor drive shaft, and the swash 
plate cross arm extends out through its 


Phantom view showing arrangement of anti-torque rotor control. 






Anti-torque roter 
arive shaft 


Moron imparted to 
control rod to change 
Mitch of anti-torque 
rovor blades 
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wall to the inner race of the swash 
plate through two diametrically op- 
posed slots. Welded to the outer race 
housing of this swash plate are tubes 
having ball and socket joints at their 
outer ends. Adjustable vertical rods 
extend up from the joints to universal 
joints welded to levers extending out 
from the rotor blade hub. Thus, by 
moving the swash plate up, this link- 
age swings the blade spar about its axis 
to increase the blade pitch. 

Cyclic pitch control is achieved 
through a control stick which is uni- 
versally mounted at the top of the fuse- 
lage. This construction was decided 
upon not only to keep weight down, 
but to provide simple yet positive con- 
trol. Moving the stick forward im- 
parts control through a universally- 
mounted quadrant attached via an in- 
verted A-frame to two rods extending 
up alongside the main drive shaft to 
the outer race of the swash plate to 
tilt it forward and reduce pitch of 
blades forward of the shaft. An op- 
posite motion reverses the control. 
Sidewise motion of the stick moves the 
swash plate at right angles to those 
motions via adjustable cables attached 
to the A-frame. 

Stick-to-swash plate movement ra- 
tios and swash plate lead ahead of 
cyclic pitch movement cannot be re- 
vealed at this time, but in test flying in 
the craft the writer noted that response 





Steering contro/ cable 


Self aligning ball thrust bearing 








































to the controls was at all times posit; 
and showed no signs of sluggishn 
The 5-ft. 8-in. diam. two bladed y 
able pitch anti-torque rotor is moun, 
at the aft end of the fuselage ang; 
controlled by cables running aft fry 
conventional rudder pedals. 
These cables are attaghed to a ¢ 
bar and bell crank, the arm of wh 
goes into the cast housing for g 
which change direction from the 
drive shaft 90 deg. to the rotor hy 
A connecting rod from the bell cr 


extends through this hollow shaft gines. 
rotor hub to a T-bar connected throysiim towar 
adjustable ball and socket links to pit:jgm seque” 
control arms on the blade roots, sam gines- 
light metal guide housing bolted to thay driven 
rotor hub causes the control shaft ggg combu 
rotate with the drive shaft; at th uw P 
shaft’s inner end a ball and sock Will ' 
mounted ball thrust bearing is pp aviatic 
vided in the hub of the shifter yoke fmm propl! 
Since this latter unit is inside the cam pr0¢l 


gear housing, it is completely protect 
from the elements. 

Although NX-1272 in its presen 
state can be considered a successf 
helicopter, it should be no means 
considered a finished product—to it 
creators it remains a flying laboraton 
built solely to test theories and to de 
termine the most efficient means o 
building a stable, easily-controll 
craft that can be marketed at a reason 
able price. 
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See Prime Role for Gas Turbine 


In Aircraft of Tomorrow 


tion progress has been paced by 

the development of airplane en- 
gines. The constant trend has been 
toward larger and faster planes—con- 
sequently toward more powerful en- 
gines. Until recently, planes were 
given only by reciprocating internal 
combustion engines. Now there are 
new power plants and of them, two 
wil undoubtedly figure largely in 
aviation of the near future—the jet 
propulsion engine and the gas turbine- 
propeller unit. Both will have con- 
tinuous combustion gas turbines as 
prime mover. 

The use of gas turbines in aircraft 
will eventually result in new design 
concepts for air transportation, and 
comparison of the new power plants 
with conventional engines should prop- 
ely be made on the basis of finished 
planes designed to best fit the charac- 
teristics of their particular power units. 
Test stand fuel consumption rates offer 
agood measuring stick for engines of 
similar types, but such a rate should 
not be used as a primary figure of 
merit in comparing different types. 
Size, weight, and cooling require- 
ments of an engine, together with its 
dficiency in converting fuel energy 
into thrust horsepower and the ease 
with which it is installed in clean, low 
drag airframes, determine its real 
economy. : 

While the reciprocating engine will 
tndoubtedly continue to hold its pres- 
ent position in the field of low power 
and for planes of low speed, the gas 
turbine will come into its own both as 
4 jet engine and for driving propellers 
in high powered planes and for high 
speed ‘flight. 

Of the three types of power plants, 
the gas turbine-propeller engine has 
tharacteristics that give it superiority 
over the reciprocating engine in all 
peed ranges and over the jet engine 
tlow and intermediate speeds. The 
tt is preéminent in the highest speed 
range. Fig. 1 shows the probable fields 
of use of the three types. 

se conclusions are reached by 
‘omparing the performances of planes 
which each of the three types of 
‘mgines might be installed. Before pro- 

ing with this comparison, how- 
“er, it would be well to discuss these 
‘gines individually. 

€ development of the modern re- 
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By CHARLES D. FLAGLE, Design Engineer, Aviation Gas Turbine Div., 


and FRANK W. GODSEY, Jr., Manager, New Products Div., 
Westinghouse Electric Corp. 


Coincident with Westinghouse's announcement of its aviation gas 
turbine project for the Navy, company engineers compare char- 
acteristics of the conventional power plant, jet engine, and geared 
turbine-propeller unit, outlining probable fields of use for these 


prime movers. 
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ciprocating aircraft engine is one of 
the great technical achievements of our 
age. However, power ratings have 
reached a point where further major 
increases can probably only be at- 
tained by improvements in fuels or 
addition of cylinders. Engine diameter 
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Fig. 1. Probable fields of use of three types 
of aircraft power plants of near future. 


or frontal area is already limited by 
allowable piston speeds; larger engines 
are longer engines, and specific weight 
is more apt to increase than decrease 
with power rating. Fig. 2 illustrates 
the probable trend in future specific 
weights for large engines. And recip- 
rocating engines capable of delivering 
several thousand horsepower require 
controls, accessories, and exhaust dis- 
posal systems which complicate instal- 
lation and maintenance problems to an 
extent that limits further large in- 
creases in power rating. 

The reciprocating engine is by na- 
ture adapted to cruising flight rather 
than sustained high speed flight. High- 
est efficiency and greatest reliability 
are achieved only when it is operated 
below 60 percent of rated power. Fig. 
3 shows some typical fuel rates at 
various operating conditions. 


In jet propulsion, all power output 
of the engine is used to accelerate the 
air taken into the engine to a jet of 
approximately sonic speed, which is 
expelled through an exhaust nozzle. 
The resultant thrust experienced by 
the engine housing is the reaction to 
the force required to accelerate the in- 
take air to its exhaust velocity. The 
gas turbine operates by inducting air, 
compressing it, adding heat at high 
pressure, and expanding the high tem- 
perature combustion products. Major 
part of the energy is recovered in ex- 
pansion through the turbine blading 
and must be used to supply energy re- 
quired for compression. Remainder 
of the expansion can be made to take 
place through a nozzle, where the 
energy appears as kinetic energy of the 
exhaust gases. 


Gas-Turbine Jet Engine 


One may ask why the gas turbine 
can be so well adapted to jet propul- 
sion while the conventional engine 
cannot. The answer lies, to a great 
extent, in the fact that the gas turbine 
handles a much greater mass of air 
(four to eight times more than the 
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Fig. 2. Predicted specific weights of con- 
ventional engines. (From “Aircraft Power 


Plant—Past and Future” by Sir A. H. Roy 
Fedden.) 
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Fig. 3. Typical fuel consumption rates for 
large reciprocating aircraft engine under 
different operating conditions. 
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AXIAL FLOW COMPRESSOR COMBUSTOR TURBINE €XHauST NOZZLE 


Fig. 4. Schematic illustration of aircraft jet 
propulsion engine with axial flow compressor 
and in-line combustor and turbine. 
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Fig. 5. Propulsive efficiencies of propellers 
and jets of jet engines. Fuel consumption of 
typical jet engine is also shown. 
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Fig. -6 Relative propeller and jet engine 
thrusts with equal thrust power of 375 mph., 
at different flight speeds. 
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reciprocating ‘engine for each pound of 
fuel burned) which leads to a more 
efficient jet reaction. Difference is that 
the reciprocating engine requires a 
large mass flow of air for cooling ex- 
ternal to the combustion space, whereas 
the gas turbine swallows its own cool- 
ing air and subjects it to the same 
thermodynamic cycle as the air needed 
just to burn the fuel. The relatively 
high combustion temperatures of the 
reciprocating engine results in high 
speed exhaust gases with very unfavor- 
able velocity ratios for jet flight at 
subsonic speeds. 

Fig. 4 shows an axial flow type jet 
engine in which the compressor, com- 
bustion chamber, and turbine are ar- 
ranged in-line, to present minimum 
frontal area. Some jet engines have 
been built using centrifugal compres- 
sors, giving a machine of larger diam- 
eter, not so well suited aerodynamically 
for installation in a high speed plane. 

Principal advantages of the jet en- 
gine are simplicity and light weight. 
Installed weight is little higher than 
dry weight, since little oil is required 
for lubrication, and the engine requires 
no external cooling provisions. 

Thrust is relatively constant over 
normal airplane speed ranges. There- 
fore, the rating of a jet engine is usu- 
ally given in terms of thrust rather 
than hp. and means nothing from a 
power standpoint until the speed is also 
given. A thrust of 1 lb. at 375 mph. is 
equivalent to 1 hp. At lower speeds 
the power rating decreases and at 
higher speeds it increases in direct 
proportion, 

An adjustable pitch propeller is 
capable of converting shaft power into 
thrust hp. rather efficiently over a wide 
range of plane speeds, but the jet’s 
efficiency is quite low at low speeds. 
This is shown in Fig. 5, where it can 
be seen that present jet efficiency does 
not equal propeller efficiency until 
flight speeds of about 500 mph. are 
attained. Below this, the jet efficiency 
—and consequently its fuel economy— 
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Fig. 7. Schematic illustration of axial flow 
gas turbine-propeller engine. 
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Fig. 8. Range of fuel consumption rates fo 
aircraft gas turbines with reduction gew 
output to propeller shaft. Rates have not 
been adjusted for exhaust jet thrust effects, 


is inferior. Fuel efficiency of a jet 
engine is low, principally because of 
the jet efficiency characteristic; sec. 
ondly, because the gas turbine operat- 
ing at a low compression ratio is 
handicapped in efficiency. At 375 mph. i doubtf 
the apparent or test stand propulsive HM gufficie 
efficiency of a jet engine will be less HM much 
that half of the conventional power MM seller, 
plant. Takeoff thrust will be 4 of MM [dling 
that of a propeller with the same power i rive 
rating at 375 mph. (Fig. 6). Jet pro- #% rpm. 
pulsion gives excellent high speed per- HJ The 
formance at expense of range and low i ates 9 
speed characteristics. of air 

It is significant to note that jet HF of cor 
efficiency ovértakes propeller efficiency HM jet th 
in a speed range in which compressi- HM the 
bility effects impose critical aircrait I 2) pe 
design limitations. Much aerodynamic @% jn the 
research must be carried out before I The 
jet propulsion can be utilized to its # main; 
best advantage. 


Gas Turbine-Propeller Drive 


A simple open cycle gas turbine can 
be built today to work at a peak tem- 
perature (temperature of gases enter- 
ing turbine) of 1,500 deg. F. With 
further metallurgical progress, the life 
of highly stressed turbine parts opet- 
ating under high temperature vill be 
increased, and the limiting cycle tem- 
perature may be elevated above 1,500 
deg. F. With a compression ratio of 
10:1 and compressor and turbine efi 
ciencies of 85 percent, a fuel efficiency 
of 26 percent can be achieved. By m- 
creasing compressor efficiency to 87 
percent and turbine efficiency to 
percent, we may expect a rise in effi- 
ciency to 28 percent at standard sea 
level conditions. At 15,000 ft., due to 
low ambient temperatures, the cycle 
efficiency rises to 31.5 percent. 

A schematic illustration of 2 84 
turbine geared to a propeller is show! 
in Fig. 7. In appearance, the ax! 
flow gas turbine for propeller drive 
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yl be a symmetrical machine, its re- 
jection gear concentric with its rotor. 
piameter will be less than half that of 
, conventional engine of comparable 
wer—permitting it to be easily 
ried within fuselage or wing. Pre- 
gating little frontal area and requiring 
yo external cooling air, the gas tur- 
tine offers very little drag at high 

This, in addition to the fact 
that the turbine efficiency is best at 
yak loads, points to the adaptability 
af this type of power plant to high 
geed flight. 

Eficiency of a gas turbine is highest 
i rated load and rated rpm. As rpm. 
decreases, the efficiencies of compres- 
jon and expansion drop off, and com- 
pression ratio also decreases rapidly. 
Since useful power output of the ma- 
chine is the relatively small difference 
ietween the power developed by the 
tubine and power absorbed by the 
compressor, any change in compressor 
or turbine efficiency;,is magnified in its 
efect on power output. And it is 
doubtful if the turbine output will be 
sificient to drive the compressor, 
much less supply power to the pro- 
peller, at much below 4 rated speed. 
Idling speed for a gas turbine-propeller 
drive will be between 4 and # rated 
rpm, 

The turbine for propeller drive oper- 
ates on four to eight times the quantity 
of air used by a reciprocating engine 
of comparable power. A large exhaust 
jet thrust is available to supplement 
the propeller, since normally about 
2) percent of the useful power remains 
in the exhaust gases as kinetic energy. 
The proportion of useful power re- 
maining in the exhaust to power de- 
livered to the propeller can be con- 
trolled by the designer. 

Installed weight of the geared gas 
turbine engine should be less than 3 
the weight of the equivalent recipro- 
cating engine installation. 

In general, operations at normal 
fight altitudes are favorable to eco- 
lomical turbine performance. Fuel 
fates are indicated in Fig. 8. It is 
interesting to note that for rough ap- 
proximation purposes, the exhaust jet 
thrust just about compensates for pro- 
peller losses and nacelle and cooling 
drag, so that shaft power output of the 
turbine is about equal to the net thrust 
horsepower available, 

The gas turbine is not a super- 
enarged engine. Hence, the selection 
pe ag rating must be based on alti- 

€ requirements; and for sea level 
*peration, considerable excess power 
will usually be available. Typical 
PoWer-availability curves for various 
ag power plants are shqwn in 


The reciprocating engine in its nor- 
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mal cruising power range is a very 
efficient means of converting fuel 
energy into shaft power. However, its 
application to aircraft is complicated 
by many difficult problems, among 
which are the necessity for super- 
charging at high altitudes, severe vi- 
bration, excessive weight installed as 
compared with dry engine weight, and 
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Fig. 9. Effect of altitude operations on 
power-availability of various typical air- 
craft engines. 


high nacelle drag and engine cooling 
power losses. 

For medium and long range craft, 
the most important problems are prob- 
ably the reduction of nacelle drag and 
engine cooling losses. Planes designed 
for low speed operation can afford to 
have a large part of parasitic drag 
absorbed in engine nacelle and engine 
cooling losses, since induced drag may 
be a large portion of the total flight 
power requirement and engine losses 
are a relatively minor factor. This is 
distinctly not the case with long range 
and high speed craft where induced 
drag is relatively small and parasitic 
drag all-important. 

The reciprocating engine presents 
considerable frontal area when placed 
in a wing nacelle, and the total profile 
area of power plant frequently exceeds 


2,500% 
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Fig. 10. Typical losses associated with large 
reciprocating engine in wing nacelle and 
operated at full power. 


that of the fuselage. Also, the recipro- 
cating engine requires large volumes 
of cooling air that must be forced 
around cylinders of air-cooled engines 
or through radiators of liquid-cooled 
engines and through accessories and 
oil coolers. Figs. 10 and 11 show power 
losses at different speeds for a typical 
2,000 hp. engine installation complete 
with propeller and installed in a wing 
nacelle. Remaining available power 
under any but low speed flight condi- 
tions is greatly reduced by these losses. 
Fig. 10 shows typical losses for maxi- 
mum engine power at all speeds, and 
Fig. 11 shows average losses for the 
same engine under flight conditions in 
a large airplane with a top speed of 
400 mph. Higher speeds would still 
further accentuate the losses. Also 
shown in Fig. 11 is a fuel rate curve 
based on net thp. of the power plant 
after all of its losses have been ac- 
counted for; this should be compared 
with the excellent performance of sim- 
ilar engines on the basis of shaft hp. 
output, shown in Fig. 3. 

Large reductions have been made 
in propeller losses in recent years, and 
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Fig. 11. Typical flight losses of power plant 
of Fig. 10, when operated on the power- 
required curve of large plane designed for 
long-range operations, 


also in nacelle and cooling drags, 
which may be attributed principally to 
nacelle design improvements and the 
use of engine cooling fans on radial 
engines. It is reasonable to suppose 
that further reductions will be made in 
the future—particularly for special- 
ized applications such as high altitude, 
high speed flight. Until such improve- 
ments are made, high speed operations 
will be limited by power plant ‘rather 
than airframe whenever reciprocating 
engines are used. 


Jet Plane Compared 


The axial flow jet engine (Fig. 4) is 
a slender unit capable of delivering 
almost constant thrust at all speeds 


(Turn to page 247) 
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These Connection Techniques m1 
Solve Aluminum Cable Problems . }::. 


By JULIAN ROGOFF, Assistont Chief Engineer, Burndy Engineering Co. 


Here's a comprehensive discussion of the obstacles encountered in 
effecting dependable, low-resistance hookups with aluminum cable, 
and how surface treatment of aluminum connectors and proper 
installation practice can overcome these difficulties. 





SE OF ALUMINUM CABLE for elec- 
| | trical wiring in aircraft presents 

the decided advantage of defi- 
nite weight saving, but several disad- 
vantages have delayed the wide-spread 
adoption of this conductor. Foremost 
is the difficulty of making reliable, 
permanent, low-resistance connections 
—especially to copper buses, studs, or 
nuts. 

For some years, Burndy Engineer- 
ing Co. has been studying this problem, 
and the methods which we now believe 
offer the best solution are presented 
here. 

Conventional methods of making 
connections as used by power-and-light 
companies were not found to be applic- 
able to aircraft wiring. Connectors 
used by utilities consisted of relatively 
large devices with large contact sur- 


faces, and conductors were either rigid 
or were cables with a small number 
of relatively large strands. Contact 
surfaces of both connectors and con- 
ductors could be cleaned carefully by 
scratch-brushing or emery cloth while 
protected by a film of petrolatum or 





Longitudinal 
Indentation Circumferential 


crimp 


Fig. 1. Typical cross-sections of longitudinal 
indentation and circumferential crimp. (D) 
and (D') represent total indentation, not 
necessarily equal for both types. 
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Fig. 2. Comparison of indentation methods.on pullout tension 
of No. 2/0 aluminum cable installed in aluminum terminals. 


134 





betwe' 
fect: 
and th 


Bec 
nectio 


dentat 
alumit 
long p 
Alumi 
other grease, and the assembly of con. MM relax 
nector and conductor could be made MM that p 
with protective grease still in place, cient 
Aircraft wiring requires aluminum In | 
cable with a large number of small MM others 
strands and calls for electrical con- MM ered a 
nectors which are small and light. The i on th 
large number of small strands makes it MM strand 
a practical impossibility to clean oxide Hi connec 
off each individual strand under a pro. @ iently 
tective film of grease. And the small MM The | 
size of the confiectors required in- MM oust | 
volves small areas of contact surface— J cil re 
making it more imperative that the MM contac 
contact between cable and connector be  sistanc 
highly efficient. tempel 
carry 
Navy 
Principal problem encountered in 9 siould 
making connections to aluminum air- HH (9 des 
craft cable is elimination of the oxide 9 which 
film which forms on the strands with The 
exposure to air. This oxide film is i nector 
tough, adherent, of high electrical re- i count 
sistance, and affects the connection in @ vioush 
two ways: First, it causes high contact 9 follow 
resistance between the outer layer of @ ations 
strands and the contact surface on the 9 difficul 
inside of the connector barrel. Second, Bec; 
it causes high transverse resistance in J tions i 
the cable—from the more numerous in- J to con 
side strands to the outer layer from %@ indent 
which the current must be picked up 9 These 
by the connector. smalle 
Although much research has been @@ cable 
concerned with the effect of the oxide J other 
film on contact resistance, relatively (Mj ae in 
little has been devoted to its effect Hi pensiy 
on the transverse resistance within the 9 cost, 










































Connections Pose Problems 


cable. Investigation of this latter Inj 
manifestation shows, however, that types 
it is of very great importance in de- J tions 


termining the over-all resistance of MM logit 
electrical connections with aluminum J sulled 
aircraft cable. The effect of methods 1). A 
for reducing transverse resistance will HM types, 
be discussed later herein. m Gls 

Another problem causing difficulty 1 9 theref 
the use of aluminum aircraft cable 18 J tion o 
the effect of corrosion, which may be be use 


of two types: First, the progressive Usi 
building up of oxides or salts at the for ea 
contact surfaces of cable and col 9 plottin 
nector, and second, the electro-chem jo in 
ical corrosion occuring where alum!- punch, 
num and copper are in contact. The drawn 


first principally affects the connection Versus 
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petween cable and terminal ; the second 
fects the connection between terminal 
and the copper bus, stud, or nut which 
ye generally part of the electrical 
equipment. ‘ 

Because the principal method of con- 
nection with aluminum aircraft cable 
is by means of pressure applied either 
circumferentially or in the form of in- 
(entation, the effect of cold-flow on the 
aluminum strands compressed over a 
jong period of time must be considered. 
Aluminum is highly malleable and may 
rdax under sustained pressure unless 
hat pressure is distributed over a suffi- 
cient area. 

In addition to all these problems, 
others less difficult are also encount- 
ered and include the effect of vibration 
on the connection and on the cable 
strands located there. In addition, the 
connector must grip the cable suffic- 
ently to give good values of pullout. 
The cross-section of the connector 
must be enough to provide low electri- 
al resistance, when the problems of 
contact resistance and transverse re- 
sistance are adequately solved. The 
temperature rise of the connector 
cattying rated current, according to 
Navy Department _ specifications, 
should be no greater than 5 deg. C. 
(9 deg. F.) above that of the cable to 
which it is connected. 

These factors in the design of con- 
nectors can be readily taken into ac- 
count once the principal problems, pre- 
viously described, are solved. In the 
following discussion, various consider- 
ations affecting the primary connection 
dificulties are described in detail. 

Because of weight and space limita- 
tions in aircraft, the most practical way 
fo connect aluminum cables is to use 
indented or compressed connectors. 
These connectors are much lighter and 
aller than those which clamp the 
able by screws, wedges, cones, or 
other mechanical means. Also, they 
are installed faster and are less ex- 
pensive both in first cost and installed 
cost, 

In present-day practice, two general 
pes of indented or crimped connec- 
tions are used—those installed by 
ingitudinal indentation and those in- 
Salled by circumferential crimp (Fig. 
!), A careful examination of these two 
types of installation procedures, espec- 
aly in regard to aluminum cable, is 
therefore important, and as an indica- 
‘on of the relative merits, pullout can 

used as a measure of value. 

‘Sing identical connectors and cable 
Teach test, a curve can be drawn by 
Hotting values of pullout versus depth 
% indentation of the longitudinal 
Hunch, and similarly, a curve can be 
i, by plotting values of pullout 
“Sus depth of indentation of the 
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Fig. 3. Jumper assembly of aluminum Hylugs 
indented on No. 4 aluminum aircraft cable. 


circumferential dies, for comparison. 

Fig. 2 illustrates typical curves ob- 
tained for circumferential crimps and 
longitudinal indentations. In each in- 
stance, the curve rises to a peak which 
may become substantially equal to the 
breaking strength of the cable and 
may then drop off as the indentation or 
crimp causes damage to the cable 
strands. 

Pullout on portions of the curves to 
the left of the peaks usually results in 
a slip of the cable in the connector, 
whereas pullout on that portion to the 
right of the peaks usually results in 
breakage of at least some of the cable 
strands. Hence, in selecting a correct 
pullout for maximum efficiency, a value 
somewhat below the peak should be 
chosen so that no chance of damage to 
strands exists. This value is shown 
as P, in Fig 2. 


Indentation Methods Compared 


Because of tolerances inherent in the 
terminals, cables, and installation tools, 
as well as wear of the latter, a mini- 
mum value of pullout should also be 
selected—shown as Py. Thus, a cable 
connection properly made will have a 
minimum pullout of P, and maximum 
pullout of P,. Reference to the curves 
in Fig. 2 shows that the depth of crimp 
or indentation required to obtain pull- 
out values between P; and P, varies 
between D, and D, for the circumfer- 
ential crimp and between Dg and D, 
for the longitudinal indentation. 

The difference between Dg and D4 
is approximately three or four times 
that between D, and D,, indicating 
that the permissible variation in depth 
to compensate for wear and tolerance 
is three to four times as great for the 
longitudinal indentation than for the 
circumferential crimp—an important 
advantage. 

Fig. 1 indicates another important 
advantage of the longitudinal indenta- 
tion over the circumferential crimp. 
As the. longitudinal indentation is 
formed, the area of the terminal in con- 
tact with the strands actually increases, 
so that the final area in contact is 
approximately 10 percent greater than 
the original area. On the other hand, 
the circumferential crimp actually 
shrinks the amount of area in contact 
with the strands by approximately 20 
percent. This is an especially im- 
portant factor with aluminum cable, 


since the more strands that come into 
direct contact with the connector barrel, 
the less detrimental is the effect of 
transverse resistance within the cable. 

As the longitudinal indentation is 
made, the strands are forced to shift 
and rearrange themselves, causing 
them to exert a wiping action on each 
other, thereby tending to clean off the 
oxide film. A circumferential crimp 
does not have this advantage—the 
strands being merely squeezed tighter 
in the same relative position. 

Another advantage of the longitu- 
dinal indentation is the cup form of 
deep draw which coins the metal of the 
terminal into the metal of the cable and 
maintains its shape against relaxation 
of pressure and springback, because of 
its steep sidewalls. The circumferential 
crimp does not have the same struct- 
ural strength or resistance to spring- 
back inherent in its shape. 

A final advantage of the longitudinal 
indentation is the smaller amount of 
pressure required to make the indenta- 
tion, thus permitting use of smaller, 
more convenient tools to install the 
terminals. 

It is apparent that a longitudinal in- 
dentation presents definite and im- 
portant advantages over a circumfer- 
ential crimp for making connections to 
aluminum cable, and carefully con- 
trolled as to size and depth, it was 
therefore selected by our company en- 
gineers as standard. However, it is 
important to emphasize that our dies 
for installing connectors on copper 
cables are not suitable for installing 
aluminum connectors on aluminum 
cable, and that dies of dimensions 
especially designed for aluminum must 
be used. 


Cable-to-Connector Tests 


Electrical current passing from cable 


to connector travels from the inner 
strands of the cable through contact 
surfaces to the outer strands; thence 
it goes from outer strands through con- 
tact surfaces between them and the 
inner surface of the connector barrel, 
and into the barrel. Accordingly, con- 
tact resistance between cable and 
connector consists not only of the 
resistance between the strands and the 
connector, but also of the resistance 
between and through the strands. 
This is particularly true of alumi- 
num cable. Copper cable has very low 
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Measurement of Electrical Resistance for Assembly Shown in Fig. 3. 




















Resistance in 
Alum. Terminal Treatment of Method of Using Microhms Relative 
Cable Catalog Terminal Con- Compound Filler - Conductivity 
Size Number tact Surface Distance Equal Percent 
A—B Length 
Cable 
No. 4 YAV4CA-L None None 136.41 81.74 59.8 
No.4 YAV4CA-LZ | Zinc-flashed None 91.92 81.74 88.9 
No.4 | YAV4CA-LZ | Zinc-flashed | Contact surface com-| 78.75 81.74 103.8 
pound coa‘' 
No. 4 YAV4CA-LZ | Zinc-flashed Compound forced be-| 69.57 81.74 117.5 
tween cable strands 























resistance between strands and current 
passes from strand to strand even when 
pressure is not exerted on them. On 
the other hand, each strand of alumi- 
num cable is covered by a film of alum- 
inum oxide, which very largely in- 
sulates each strand from those adja- 
cent, thereby causing the cable to act 
substantially as if it were made up of 
a series of parallel conductors. It is 
necessary that the cable connection (as 
distinguished from cable connector) 
break down the transverse resistance 
between strands to carry the current 
from the inner to the outer strands, 
from which it can be picked up. by the 
connector. 

Our company engineers have con- 
ducted many exhaustive tests on this 
problem and have finally concluded 
that the most effective method of 


breaking down the transverse resist- 
ance is by the introduction of a com- 
pound comprised of zinc dust sus- 
pended in petrolatum jelly. 

This compound performs a triple 
function. First, it covers and protects 
the inner surface of the connector bar- 
rel after that surface has been treated 
to eliminate the oxide film, also it pre- 
vents new film from forming before the 
connector is installed on the cable. 
Second—and most important—when 
the cable is inserted into the barrel of 
the connector, the compound is re- 
strained from pushing out of the barrel 
and is forced between the strands. 
Subsequently, when the connector is 
indented onto the cable end, the parti- 
cles of metallic zinc, coating each 
strand, break through the film of oxide 
and thereby provide numerous low re- 




























sistance current paths from strand 
strand and from strand to connecto, 
This effectively reduces transverse 
sistance between strands in the cab}, 
connection. 

Third function of the compound ; 
to inhibit and prevent the formation of 
oxides or other products of corrosig 
in the electrical connection after jt hs: 
been made and is in actual service, 

Before the zinc-petrolatum ¢o, 
pound is inserted into the connect 
barrel, it is necessary to remove ths 
film of oxide on the inner surfa 
This is accomplished by chemically 
etching the surface, and—with the sur 
face still wet and protected from attack 
by atmospheric oxygen—immersing jn 
a bath which precipitates a zinc-flas) 
on the aluminum surface. The zine 
flashed surface is then plated with zine 
to provide a mechanically strong coat 
ing. 

The aluminum contact surface js 
thereby covered with a coating of low 
resistance metallic zinc that prevents 
formation of high resistance aluminum 
oxide. Thus the contact surface of the 
aluminum connector is provided with; 
surface of minimum contact resistance 
in turn protected from the atmosphere 
by the zinc-petrolatum compound. 

To demonstrate the effect of surface 
treatment and the use of zinc-petrola 
tum compound, a number of tests were 
performed in the laboratory. A grow 




























































































































Fig. 4. Curves showing effect of corrosion on electrical resistance of 
connections between aluminum lugs and aluminum aircraft cable. 
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Fig. 5. Curves showing effect of corrosion on electrical resistance 
of connections between aluminum lugs and copper 
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of aluminum terminals, each installed 
in different manner, were indented on 
he ends of short lengths of No. 4 
juminum aircraft cable to form 
jumpers, as illustrated in Fig. 3. 
Measurements of electrical resist- 
ance were made for each essembly from 
points (A) to (B), and results are 
given in the accompanying table. Note 
he progressive improvement of electri- 
al conductivity as each new modifica- 
fon in treatment and _ installation 
method is introduced. 

The improvement can be attributed 
tp these factors alone since all other 
variables, such as size and stranding of 
able, size of terminal, depth of inden- 
tation, etc., were kept constant. Thus, 
garting with identical cable, terminals, 
and indentation, the electrical conduc- 
tivity of the finished connection can be 


_ practically doubled by surface treat- 
_, Manent and installation practice alone. 

y Sl In addition to providing lower initial 
‘OWES sistance, the zinc-petrolatum com- 
USM pound helps to inhibit corrosion of the 
ca] able connection. Fig. 4 shows a series 
tha of curves, wherein resistance of the 
oad dectrical connection is plotted versus 
had number of corrosion cycles. As indi- 


ated, the connections are allowed to 
| ae for 144 hr. before starting the 
rface : . ; 

errosion test. Resistance ‘measure- 


} : , ‘ 
OME nents are made during this aging 
wera ‘ 

yriod to determine whether any ap- 
Toul : . : 
peciable relaxation of the metal takes 
place. 
| Each corrosion cycle consists of a 
>; lam hr. period during which the samples 


mder test are immersed in a fog of 10 

percent brine solution for 7 hr., then 

heated at 125 deg. C. for 45 min., and 
im ‘ally allowed to cool to room temp- 
| erature for the remaining time. From 
4 | Fig. 4 it can be seen that the increase 
7 in resistance as a result of exposure 
30 corrosion cycles is relatively 
small in terminal connections with 
une-petrolatum compound fillers. 


Connector-to-Bus Data 


Most electrical connections consist 
: of terminal attachments, and almost in- 
atiably the tongue of the terminal is 
camped to a plated or unplated copper 
bus, nut, or stud. Therefore, when 
' ‘uminum cable is brought into an 
‘luminum terminal, provision must be 
male to inhibit electro-chemical cor- 
sion between the aluminum terminal 
: tongue or pad and the copper part to 
7 which it is attached. This may be 
«complished in three ways : 
| . By covering the contact be- 
0 ia the aluminum and copper parts 
_ Navy grease, paint, or other seal- 
"8 compound to prevent penetration 
Pi electrolyte (such as salt moisture, 
-) to the contact. 
By introducing a 










bimetal 
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Fig. 6. Jumper assemblies of aluminum lugs 
installed on No. 2/0 aluminum aircratt cable 
for cold-flow test. 


washer—aluminum on one face and 
copper on the other—between the dis- 
similar metals, so that like metals 
are in contact. 

(3) By plating the contact surfaces 
—preferably the aluminum surface— 
with a metal which will retard electro- 
chemical action between the aluminum 
and copper. 

The first of these methods may be 
effective for the period immediately 
after installation. However, paints or 
greases are subject to wear and eros- 
ion, and as soon as the coating is pene- 
trated, electrolytic corrosion may start. 
Also, electrical connections in aircraft 
are subject to change or disconnection, 
and mechanics in the field cannot be 
relied upon to replace the protective 
coating with each reconnection. 





The second method has proved to be 
very effective. However, the bimetal 
washer is a loose part that may not be 
replaced or possibly may not be assem- 
bled on the original installation. 

The third method—plating the 
aluminum contact tongue with copper 
or zinc—does not have any of the dis- 
advantages mentioned, and also effec- 
tively inhibits electrolytic corrosion. 
Reference to Fig. 5 shows that the 
electrical resistance between zinc- 
plated aluminum terminal tongues at- 
tached to copper contact pads, changed 
remarkably little when exposed to the 
corrosion test previously described. 
In contrast, bare aluminum terminal 
tongues attached to copper pads 
showed an immediate marked increase 
in resistance when subjected to the cor- 
rosion test, indicating the deteriorating 
effect of electrolytic corrosion between 
the two metals. 

It is especially notable that tests 
show that zinc plated aluminum parts 
in contact with copper compare very 
favorably in corrosion resistance with 
copperplated aluminum parts in con- 
tact with copper. 

Since zinc plating of aluminum con- 
nectors also performs the function of 
protecting the contact between the 
aluminum connector and the aluminum 
cable, it is obvious that a zinc plated 
aluminum connector is more advan- 
tageous than one with a copper plated 
tongue. An additional advantage is 
that zinc plated terminals are effective 
in making trouble-free connections to 
steel or cadmium plated steel parts as 
well as to aluminum parts. And finally, 
zine plating of aluminum terminals is 
more economical than copper plating. 
For these reasons, our company has 

(Turn to page 271) 
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Fig. 7. Effect of cold-flow on electrical resistance of connec- 
tions between aluminum lugs and aluminum aircraft cable. 
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Induction Heating oy 
Speeds Helldiver Production st 


By E. K. FRY, Assistant Superintendent, Curtiss-Wright Columbus Plant. 


Here are details of a processing method which has "done the trick" 
on numerous brazing, production, and salvage jobs—to improve 
quality and expedite output of smal! parts for C-W Helldivers. 





sands of hours of production time 

in building Curtiss Helldivers. 
The process handles at least 75 tool 
brazing jobs, 10 production jobs, and 
dozens of salvage items. It is in opera- 
tion six days a week, and its use in 
more jobs is planned. 

Our machine, manufactured by the 
Thermonic Induction Heating Corp., 
has a specially designed four-outlet 
table for different coils. This type of 


I NDUCTION HEATING is saving thou- 
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machine is much more flexible than a 
single-outlet machine, and it is more 
economical because of a minimum 
power loss. 

Inductor coils are cooled by dis- 
tilled water recirculated through a 
Bell & Gossett cooler. Use of dis- 
tilled water is important where impure 
water would cause build-up in the 
tubes and possible short-circuiting, for 
the machine at this plant has an out- 
put of over 300,000 cycles. 


Fig. 1. Tail wheel cam in place ready for hardening. Outer hose J 


handles quenching oil and inner hose circulates distilled cooling water 


through coil. 


Fig. 2. Fixture shown in Fig. 1 
with cam removed to show action 
of cooling oil spray. Slots at rear 
are for adjusting coil height. 


138 





in order 


To ha 
we had 


from a ¢ 
the ind 
from the 
distant t 

First experimental job. was the proc. Accor 
essing of case hardening lock pins fo 
the Helldiver bomb bay. Previously 
the lock pin had been chrome plated 
but induction heating made a better 
and cheaper job and cut the casing 
time down from 6 hr. to 10-15 sec. 

It was necessary to use a steel a. 
pable of attaining 180,000 psi. and 
having high impact and fatigue values, 
Either SAE 4140 or NE 8739 fitted The pur 
the job, although additional hardening liar time 
was found necessary to cut down wear, machine 
Chrome plating helped, but was notf™ The c 
satisfactory where impact was heavy, psi. 
After .0005 to .001 in. of chrome was Then it 
applied, the pin had to bake at 400 deg, gi chine ar 
F. for 3 hr. to relieve hydrogen em. out 2 
brittlement. the pur 

When we tried induction heating on with a 
the lock pin, the piece was first pre-M™aud a c 
heat-treated to 180,000 psi. and finished 
except for polishing. The outer surface 
of the pin was then induction-heated 
to approximately 1,625 deg. F. and 
quenched in water. Test samples 
proved that a case .020 to .030 deep 
could be attained with a Rockwell 
C58-C62 reading. This was sufficient 
to withstand the necessary wear, while 
still retaining a 180,000-psi. core. 

Case hardening of a tail wheel cam 
(it had formerly been carburized) also 
proved very successful by cutting proc- 
essing time 50 percent. The cam, de- 
signed for a 150,000-psi. load, had agi necessi 
thin section approximately .170 thicki time or 
by 1 in. wide. It needed a hard surface To ¢ 
we des 
over W 
that 
welded 
heating 
brittle 
1500 d 

It w 
fitting 
the ins 
fastest 
It seen 
which 
the rig 
was be 
essity 
correc: 
dental 
burn 
insula 
0 we 
Coatin; 
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, order to withstand roller action 
against this thin section. 

To harden the thin section properly, 
we had to quench the work immedi- 
ey. Usual quenching fixtures would 
not work, because the oil spray came 
om a quenching ring located outside 
ye inductor coil and at least 14 in. 
‘om the surface to be hardened, too 
jstant to give a quick quench. 
Accordingly, we made a_ spray 
quench of 4 in. copper plate, contoured 
ft not over .040 in. from the cam 
wrface at any point. Then an inductor 




















C proc. 
ins for 
viously 
plated, 


bettertamenil of 4 in. copper tubing was fitted 
casingjgmg the top of the quenching plate. 
aC. The assembly was connected to a 


eel ca.Aoump built into a water-tight tank, 
i, andamgith the holding fixture set in the mid- 
values mde of the tank under the inductor coil. 
) fitted The pump was connected by a second- 


deninggmary timer to the timer on the induction 
. wear, ag machine. 
1s not The cam is preheat-treated to 150,- 
heavy. Mg) psi. finish machined, and ground. 
1e was Then it is placed in the induction ma- 
10 deg, fm chine and heated to 1,625 deg. F. After 
n em-Mam aout 20 sec., the timer shuts off and 
the pump quenches the cam in oil, 

ing onmwith a resulting hardness of C55-C60 
t pre-famand a core of C32-C36. Figs. 1 and 2 
nished am show the induction heating and quench- 
urface am ing of the cam. 
heated One of the best examples of the 
> andi method is the Helldiver blast tube 
amples shown in Fig. 3. Here a preformed 
) deep MM tube and a collar of 18.8 stainless steel 
ckwell MM are welded with columbian bearing rod, 
fficient MM alter which the assembly must be nor- 
while malized to stabilize the weld. 
e, Before the use of induction heating, 
el cami this procedure was performed at 1,950 
1) also de. F. in an electric furnace, after 
x proc- MM which the tubes were quenched in cold 
m, de-@ water. This caused distortion, which 
had ai tecessitated from 15 to 30 min. line-up 
) thick time on each tube. 
surface To eliminate this line-up operation, 
we designed an inside induction coil 
wer whch the tube could be slipped so 
that the coil would normalize the 
welded area only, and would thus avoid 
heating the adjoining metal into the 
irittle range occurring around 1,400- 
1500 deg. F, 

twas necessary to have a very close 
iting coil not more than ys in. from 
the inside wall of the tube, so that the 
lastest possible heating could be had. 
'seemed impossible to make a fixture 
which would keep each tube exactly 
he right distance from the coil as it 
Was being heated. Because of this nec- 
“sity to be so close to the coil for 
‘rect heating, the tube would acci- 
tentally short the inductor coil and 
‘im it out. We tried commercially 
sulated coils, but they broke down, 
© we ourselves experimented with 
“ating of the coils. 
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Fig. 3. Showing coated inductor coil (center) with fube to 
be heated (right). Tube is slipped over coil for heating. 


Fig. 4. Standard two-turn inductor coil’ 


with cutter in place for brazing carbide tip. 
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Fig. 5. Multiple-turn inductor coil for welding carbide 
tip on tool. Tool is wheeled forward on small truck. ° 
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A coil was formed whose circumfer, 
ence measured 1s in. less than the jp, 
side circumference of the blast tube 
We mixed powdered mica with jyg 
enough sodium silicate to hold it to. 
gether, then we molded the compoyn; 
around the copper tubing of the ¢j 
and baked it until dry. 

With these coated coils, it is possibj, 
to dispense with a fixture altogethe, 
The operator merely holds the ty 
and forces the end over the coil, hex. 
ing the weld to 1,950 deg. F. in 14 se. 
Then he removes the tube and dips the 
heated end in cold water to quench 
all in a matter of seconds. No line-y 
operation is necessary. 

Later we tried another coating which HR7y th 
proved to stand up even better than 
the mica. Standard asbestos rope 
(string asbestos mixed with fire clay) 
was pulled apart, kneaded until pliable, HM \axir 
and packed around the coils. 

Our early coated coils sometimes 
cracked after a few hours, so before 
the coil was baked, we cut into the sof 
coating with a knife, making grooves 
which gave plenty of allowance for 
expansion. We also dried the coated 
coils more slowly, leaving them in an 
oven for 4 hr. at 360 to 400 deg. F. 
Some of these new coils have a life of 
20 hr. or more. One coil has heated 
800 blast tubes, and it is still in good 
condition. 

Frequently, in reworking tools, the 
induction machine has proven superior 
to a torch for localized annealing, due 
to the speed of heating which confines 
the heat to a smaller area and often 
makes reheat-treatment unnecessary. 

Fig. 4 shows the right and wrong 
way to design a double turn coil. The 
inductor coil on the right reverses it- 
self, causing an interruption in the 4, , 
current flow. This type coil will not # ¢.4, 
heat properly due to impedance. The prim 
coil on the left has a minimum of im- 
pedance with the current flowing in Ho: , 
the same general direction. deve 

To solder or braze tools, best results J ;,.4: 
are obtained when the heat is allowed 
to travel by conduction from behind or 
under the shank to the bonding mate- 
rial and tip. Figs. 5 and 6 show coils 
which are standard for tipping tools. 
At the present time, one semi-skilled 
operator can braze several hundred tips Ma 
per day. Thus, skilled welders, who & 
formerly did this job, are released for 
urgent production duties. 

We have a simple quick-change 
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Fig. 6. Correct (right) and incorrect ! 
(left) methods of bending inductor coils. fou 

In coil at right, current reverses itself, 


causing impedance and loss of efficiency pee 
due to reverse parallel flow. 


AVIATION, June, 1945 AV 


umfer. 
the in. 
t tube 
h just 
It to. 
pound 
le coil 


Dssible 
rether, 
> tube 

heat. 
4 Sec, 
Ds the 
nch~ 
Ne-up 


which 
than 
rope 
clay) 
iable, 


times 
efore 
= soft 
yOves 
> for 
ated 
nan 
y, F 
fe of 
rated 
rood 


- the 
>rior 
due 
fines 
ften 
y. 
‘ong 
The 
5 it: 
the 
not 
The 


| or 


vils 
ls. | 
led 
ips 
ho 
for 


ge 


TRIMMING RESEARCH 
TO THE POSTWAR POCKETBOOK 


“™ the laboratory, as in the plant, we 
must record the volume of work that ts 
to be done and the rate and cost at 
which it ts completed.”—Management 
Maxim 


Y RESEARCH TODAY we can assure 
B prosperity tomorrow. With the 

postwar world “just around 
the corner” we can, by immediate 
proper planning and investment in re- 
search, make possible the production 
of new goods, new services, new in- 
dustries, and new jobs a few months 
hence. 
Regarding those companies now 
supporting research or development 
laboratories doing government work, 
one thing is obvious: If they are not 
today seriously considering reorgan- 
ization of their laboratories for the 
best possible postwar economy, they 
will certainly do so in a few months, 
when the curtailment of Army and 
Navy contracts will force them to 
spend their own capital assets. 
Accordingly, a short discussion of 
the economy of laboratories and their 
fnancial problems is in order, with 
primary consideration of aircraft re- 
search organizations but with many 
of the studied conclusions based on 
developments by older research organ- 
izations in other industries. 


How Much for Research? 


Dr. Karl T. Compton,"™ president 
ot MIT and recently chairman of 
the Advisory Committee on Scientific 
Research of the National Assn. of 
Manufacturers, several years ago 
stressed the fact that income appro- 
Priated to research is not spent; it is 
invested. “The question is not whether 
‘company can afford to engage in re- 
Search,” emphasized Dr. Compton, 
but whether it can afford not to, par- 
ticularly when it is realized that after 
this emergency has passed, orders for 
the normal consumer market must be 
found to replace government orders. 
his market can be created only by 
new and better products.” 
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PART VI OF A SERIES 


By K. R. JACKMAN, Chief Test Engineer, 
Consolidated Vultee Aircraft Corp., San Diego 


Challenging question as peacetime looms is, "How much of gross 
income should go for research?" To be considered as an amount 
invested, rather than spent, the author then emphasizes the 
important role of the budget as a guide for operations. And after 
naming specific budget figures, he discusses the approach to 
efficient cost accounting and operational control systems. 





COMPARATIVE RESEARCH EXPENDITURES 1927 AND 1938 
AS PERCENTAGES OF DOLLAR VALUE OF OUTPUT 
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Fig. 1. Here, paired bars—upper 1927, lower 1938—indicate growth of research activities 
in various industries over a decade just prior to World War Il. In this graph, expenditures 
for research have been gaged as percentages of total dollar value of products. (From 
“Research—A National Resource,” NRPB) 
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BATTELLE EXPENDITURES FOR INDUSTRIAL RESEARCH 1930-1944 
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Fig. 2. Evidence of Battelle Memorial Institute's progressive research 
service to industry is this graph showing striking climb of yearly bud- 
gets since bottom-scraping days of the depression. (Battelle illustration) 


Industrial research was well devel- 
oped in Europe before its general adop- 
tion in America, but the U. S. now 
leads in total spent on research and, 
except possibly for the Soviet Union, 
in the ratio of research expenditures 
to national income. Satisfactory fig- 
ures are not available, but Bernal'® 
has estimated that we spend more on 
research than all the rest of the world 


other than the Soviet Union, and that 
England and Germany spend possibly a 
tenth as much, France and Italy appre- 
ciably less.""* That is, prewar. 
Excellent and extensive laboratories 
are found in Soviet Russia. Japan 
also developed first-class facilities. 
Each of the smaller industrial countries 
provides for research. Switzerland, 
for example, makes up in quality for 





Administration and operation of Mellon Institute exemplifies effi- 
cient budgeting of research. One of most architecturally impressive 
structures in U. S. industrial research houses Institute. (Mellon photo) 











































































part of its lack in quantity. Research 
is generally recognized as a factor in 
international as well as in national ine 
dustrial competition and development 

As mentioned in a previous Part of 
this series there were, according to the 
last prewar census of research labora. 
tories in the U. S. made by the Na. 
tional Research Council, almost 2,409 
industrial laboratories, employing more 
than 70,000 persons in technical t¢. 
search. Studies by the Council iné- 
cated that about $4,000 is spent anny. 
ally for each person engaged in indys. 
trial research, and that those companies 
having laboratories spent approxi- 
mately $300 million a year for indys- 
trial research just prior to this war, 

This figure has undoubtedly doubled 
and trebled in the last few years under 
the government’s emergency expendi- 
tures, but it appears quite probable that 
the immediate postwar appropriations 
for research in industry will better the 
$500 million a year mark. 

In 1941 the National Assn. of Manu- 
facturers completed a survey of re. 
search budgets of manufacturing com- 
panies’'* and found that, of the 181 
reporting, about 8 percent of all that 
are known to have laboratories spend 
in the course of a normal year 2 per- 
cent of the gross sales income of the 
companies involved in research. 

Many of the companies reporting in 
this 1941 survey spent 10 percent or 
more of their gross sales income for Se 
research. The 2 percent figure is the HH 4. 
median for the 181 companies studied i. 4, 
The figure was highest in small com- 
panies. In the breakdown of the figures 
by industries, it was found that the 
chemical and allied products industries J annua 
reported the highest expenditures. @ j,., 
The median figure was 4 percent of $36.96 
gross sales income for 28 chemical and budge 
allied products companies. Further spent 
perspective is offered by the data 0 twer 
Fig. 1 giving 1927-1938 comparisons HM pang, 
for various industries. mem 

Dr. Compton has pointed out that @ ...,, 
if all American industry spent 2 per- 
cent of gross sales income for research, 
there could be mobilized in America 
250,000 scientists and engineers and 
$1,000,000,000 a year for the develop- 
ment of new goods, new services, new 
industries, new jobs, and new sources 
of wages and salaries. 

A survey by the National Research 
Council shows that in 1937 there were 
125 trade associations in the United 
States engaged in various types of re- 
search activities. Many of these ass 
ciations have their own laboratorits 
with trained scientists who devote theit 
full time to problems of the specific in- 
dustries served by the associations. 

In the 1941 survey, it was found that 
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Buildings and equipment are primary budget con- 
siderations. Laboratory facilities, test equipment, 


research activities were conducted by 
3 out of 113 manufacturing trade 
associations affiliated with the NAM 
in the National Research Council. 
Eleven of them had their own labora- 
tories or cooperated with others in 
supporting laboratories. The average 
anual research budget of 27 associa- 
tions reporting specific figures was 
$36,960 per laboratory. The median 
budget was $25,000. Two associations 
spent more than $100,000 a year. 
Twenty-one of the associations fi- 
nanced research projects for their 
members at universities, seven at re- 
earch foundations, and three at com- 
mercial laboratories. 


Further Figures 


In the Armour Research Founda- 
tion™* in Chicago the appropriations 
and contributions for the carrying-on 
ot research projects have increased 
‘rom $30,000 in 1936, the first year of 
Ge Foundation’s existence, to $1,670,- 
00in 1944. The “searchlights” which 
the Armour plan is prepared to focus 
‘pon industry’s research problems rep- 
esent the coordinated resources from 
the four broad fields of scientific en- 
‘eavor—chemistry, physics, metal- 
“gy, and research engineering. 
ounded to conduct research for in- 
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dustry on a non-profit basis, the Bat- 
telle Memorial Institute’’* began oper- 
ations in 1929 just as the great indus- 
trial boom of the late ’20’s was coming 
to an end. Throughout the ensuing 
world-wide depression, the recovery of 
the ’30’s, and the violence of World 
War II, Battelle has continued to grow. 
The staff, originally 30, now numbers 
600, and the Institute today is known 
and respected throughout the world of 
research and engineering. The 1930- 
1944 growth of Battelle’s service to 
industry is depicted, budgetwise, in 
Fig. 2. 

In the first five years of the Mellon 
Institute at Pittsburgh, (1911-1916), 
105 one-year fellowships were sup- 
ported by 47 concerns, the total amount 
contributed being $360,000. During 
this period the Institute itself expended 
$175,000 in overhead charges, and the 
building and equipment represented an 
investment of over $300,000. By the 
application of the Industrial Fellow- 
ship System, the Institute has been 
successful in demonstrating to Ameri- 
can manufacturers, irrespective of size, 
that industrial research, properly car- 
ried out, is profitable to them. Most of 
the problems accepted for study have 
been solved satisfactorily. In 1936, 
the amounts contributed to the Insti- 











and layouts at Chrysler (above) show careful atten- 
tion to these important factors. (Chrysler photos) 


tute by Fellowship donors for support 
of research reached the sum of $1,000,- 
000 annually. The money appropriate: 
by donors during the first 25 yr., (up to 
1936) was close to $11,000,000."" 


Factors Affecting Ratio 


R. Stevens, director of the Sur- 
vey of Research in Industry group, 
points out that no standard practice 
has been found for the determination of 
the amount to be spent by a company 
on research. Some companies attempt 
to establish a relation between expected 
value and the budget, a basis requiring 
rather clearly defined objectives. A 
few set aside a percentage of gross 
sales, while most use a combination of 
methods. A general ratio cannot be 
determined, since it varies with the 
nature of the product, the value added 
by manufacture, size of company, and 
many other factors. Inquiry ima vari- 
ety of industries has shown, however, 
that ratios amounting to from 4-to 3 
percent of gross sales are frequently 
found where research is well.-estab- 
lished. oe 

The principal expense in research 


o ‘ . . ° 
laboratories is in wages and salaries, 


occasionally of the order of 75 or 
more percent. For the purpose of esti- 
mating amounts spent by industry on 
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research, a figure of $5,000 per man 
per year has been used frequently by 
well-informed research executives. Al- 
though an average annual cost per man 
(professional and _ non-professional) 
of laboratory personnel of approxi- 
mately $4,000 to $5,000 is considered 
reliable (as previously stated) in esti- 
mating the total amount spent by in- 
dustry on industrial research, the aver- 
age annual cost per person in any one 
company may vary widely—from 
$2,500 to over $9,000. 

There is a lower limit for the aver- 
age size company that maintains a 
large organized research staff. Assum- 
ing 2 percent of gross income as proper 
for research, then $20,000 is a reason- 
able budget figure for a company 
whose annual gross income is $1,000,- 
000. This would mean a research staff 
of five people at an annual carrying 
cost approaching $4,000 per person. 
Obviously, large research staffs are not 
to be expected in the smaller com- 
panies, especially when postwar econ- 
omy dictates the prevailing policies. 

As in all the basic industries, the 
research by the iron and steel industry 
of the U. S. is carried out for the pur- 





Budgets are specifically keyed to integrate the right 
personnel with the right facilities. Notable successes in 
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pose of improving methods of manu- 
facture and quality of products, reduc- 
ing costs, developing new products, 
and determining new uses and new 
markets for old products. 


Economical Research in Steel 


During the period 1930 to 1940, the 
average expenditure for research by 
the U. S. iron and steel industry has 
varied between $8,000,000 and $10,- 
000,000 per year—more than ten times 
the amount it was in 1925. Although 
the industry as a whole reduces its ex- 
penditures for research in depression 
years, the reduction is never propor- 
tional to reduced production. As a re- 
sult, the relative number of research 
reports published increases greatly in 
depression years. 

Frank T. Sisco,""* metallurgist, 
stated that the expenditure for iron 
and steel research in 1938 was only 8 
percent lower than in 1937 despite a 
decrease of 60 percent in steel produc- 
tion. The money spent for research 
by 42 steel companies representing 
about 90 percent of the steel-making 
capacity of this country, was, accord- 
ing to a 1939 survey made by the 
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American Iron & Steel Institute™ 
distributed approximately as follows: 


Project Percen: 


Teaptoving: Guakty <2... fe8. i... ee 
Improving methods of manufacture and re. 


ducing COSt .....sececeeeseeeececesesy 19 
Developing new products...............,, » 
Developing new uses and markets..... ry) 


— 


100 


Seldom is a reader privileged to he 
taken into the confidence of a research 
director in the financial analysis of his 
laboratory. A zinc research laboratory, 
which may be taken as typical of labo. 
ratories for the metal-producing trades, 
was proposed by Dr. John Johnston™ 
during World War I. The fundamental 
work of this laboratory was to deal 
with the physical and mechanical prop. 
erties of zinc, such as the study of its 
crystalline transformations, the tem- 
perature of inversion, and the effect of 
impurities upon these changes. This 
work would then be extended into a 
systematic study of the zinc alloys, 
through a wide range of conditions. 


Metallurgical Research Costs 


The laboratory work proposed was 
estimated by Dr. Johnston as requiring 
approximately 15 men distributed as 





research have thus been achieved in Eastman Kodak's 
laboratory (above) at Rochester, N. Y. (Eastman photos) 
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follows in occupations and salaries: 


Tn ee $10,000 
Four ae (1st class physical chemist, 

jst class analytical chemist, Ist class 
metallographer, and testing machine 


ee 15,000 

SEMERGMS (Wolicccsssstccssccceee 12,000 
echAMICS sc cececereesceccecceescees 4 

Daical fANitOr, CFC... 0. ces ecccecees 4,000 


Mesa CaeGe dike v.0s nia sence $43,000 


Necessary initial equipment would 
cost $25,000, but a further sum of $25,- 
0 would have to be set aside for 
additions to the equipment within the 
frst few years. Including the neces- 
sry overhead and operation costs, 
this laboratory would thus cost about 
$80,000 per annum. A suitable building 
to house this type of industrial re- 
garch would cost approximately $100,- 
000.7"? 


Budgeting Aviation Research 
And Development 


Quite unlike the research progress in 
the iron and steel, the automotive, and 
gveral other basic industries in this 
country, the early developments in the 
aviation industry were not sponsored 
ty individual company research but 
rather derived from research largely 
controlled by the government. Research 
conducted at government expense, has 
supplied the industry with general in- 
formation from which the industry’s 
wn applied research has developed 
improved aircraft. 

Competition for superior perform- 
ance has tended to concentrate the 
manufacture of airplanes and engines 
inthe hands of a few large concerns 
that maintain outstandingly able engi- 
teeting and research organizations. 
The impetus of the present emergency 
has necessitated advanced engineering 
designs and production quotas, un- 
tramed of several years ago, which 
mturn have necessitated larger and 
nore efficient research laboratories. 

J.C. Hunsaker, in an able article,”"* 
sates that from the first, the best scien- 
tite brains throughout the world have 
telped perfect the airplane. 

The beginning of organized aero- 
tautical research was the formation in 
M9 in England of an advisory body, 
the Committee for Aeronautics, under 
the great physicist, Lord Rayleigh. 

€rnment research laboratories were 

later established in France, Germany, 
lily, and in the United States. 

ances in airplane performance 

and utility have, somewhat discontinu- 

sly, followed—new knowledge in 

«rodynamics, metallurgy, structural 

ign, fuel technology, and engine and 

Moeller design. The steps are some- 
més abrupt as inventions or applica- 
"ots Occur, such as the NACA cowl 

wing-engine location, the vari- 
ible-pitch propeller, high-octane avia- 
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DISTRIBUTION OF GENERAL MOTORS TEST LABORATORIES 
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Fig. 3. Decentralized research sometimes makes for budget economy, as illustrated 
by GM's location of laboratory facilities at branches as well as at home plant. 
Test sites were carefully selected to be near primary users. (GM Research chart) 


tion gasoline, and now turbine and jet 
propulsion. 

The government leads—and to a 
large degree coordinates—research in 
the aviation industry through agencies 
of the Army, Navy, and the NACA. 
The NACA Committee receives annual 
appropriations from the Congress “to 
supervise and direct the scientific study 
of the problems of flight, with a view 
to their practical solution.” The in- 
crease of the annual appropriation for 
the NACA Committee, now summing 
to a total of over $20,000,000 for avia- 
tion research in the period 1915-1940, 
reflects the unparalleled rapid progress 
of this industry. Here are figures for 
general research: 


5-Yr 
Period Purposes Construction Totals 
1915-19....... $283,015 $131,500 $414,515 
1920-24. 20.0% 1,061,150 46,450 1,107,600 
pb > 2,535,555 160,215 2,695,770 
1930-34....... 4,306,320 1,445,944 5,752,264 
Ds 5 6,002,480 2,398,300 8,400,780 


In 1938, Germany’s aeronautical re- 
search facilities were large enough to 
contain a dozen establishments equal 
to the combined facilities of the NACA 
at Langley Field, of Wright Field, 
and of the Naval Aircraft Factory. 
However, with the grueling Allied 
bombings, it is hardly probable that 





many of these institutions and facilities 
still exist. 

Hunsaker "** points out. that the 
sound economic progress of prewar 
aviation and research in this country 
may be judged by the downward trend 
of domestic airline rates charged for 
services rendered between the years 
1926 and 1939. During this period, 
the airline passenger fares dropped 
from 12 to 5c. a mile, while the rates 
paid by the Post Office for the car- 
riage of airmail dropped 75 percent. 

It is often stated that industrial lab- 
oratories must select research projects 
which will pay financially, whereas 
basic or “pure” research laboratories 
are not under any such limitation. 
But viewed with a truer perspec- 
tive, as Dr. Steinmetz’*” pointed out as 
early as 1916, this is really no limita- 
tion at all, since “there is no scientific 
investigation, however remote from in- 
dustrial requirements, which might not 
possibly lead to industrial useful de- 
velopments.” 

The present increased interest in 
the planning and controlling of post- 
war research and testing laboratories 
has induced various studies of indus- 
trial research procedures. Moreover, 
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this interest has led in not a few in- 
stances to the installation of budget 
systems whereby financial requirements 
can be predetermined with satisfactory 
accuracy. The first experience with 
budgetary practice was almost painful 
to research directors who had no 
knowledge of the science of manage- 
ment. But according to the observa- 
tions of G. D. Beal,’® assistant director 
of the Mellon Institute of Industrial 
Research, budgets have rather quickly 
become the guides for the operation of 
a number of large industrial research 
laboratories. 

In many aviation companies, it is 
true, the administration of research 
and development is still a rather hit 
and miss affair. The writer trusts that 
the recent three sections of this series 
on administration faults and virtues 
have emphasized this fact. If a depart- 
ment of some company, let us say, 
desires the laboratory to make an in- 
vestigation, its request is submitted to 
a conference committee, a decision is 
made as to the merit thereof, and 
authority is then given or withheld. 
Sufficient thought is not given to the 
costs of the project or to the necessary 
instrumentation, 

In the more progressive company, 
however, a definite organization setup 
is established to plan all research labor- 
atory activities and to control research 
expense.** The laboratory thus has a 
clearly defined program for the year, 
can plan its personnel, and can work 
accordingly. This systematic planning 
gives the basis for establishing an ex- 
pense budget, and experience has 
shown that, if the latter is controlled, 
satisfactory progress is made toward 
controlling the cost of research, to the 
joint benefit of management, tech- 
nology, and science. (Also see Fig. 3.) 


Problems of Budgetary Control 


To the young aviation laboratories, 
as to many of the oldline research or- 
ganizations in the basic industries, 
there frequently comes the question, 
“What is the most adequate accounting 
system to use for crediting the re- 
search, development, and service test- 
ing accomplishments of a laboratory ?” 
To this question no specific answer 
can be given, for the financial control 
procedures will be governed by the 
individual company’s policy, the ex- 
perience of the research director and 
his staff, the size of the research facili- 
ties, etc. Suffice it to say that research 
expense can be reduced only partially 
to a method of accounting, since the 
intangible and more remote results of 
many research projects are undoubt- 
edly more valuable than the tangible 
and immediate values. 
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It is therefore wise to consider the 
positive savings, classifiable as tangi- 
bles, that are derived from novel or 
improved processes, reduction or dis- 
posal of wastes, sale or licensing of 
patented inventions, etc. The remainder 
of research expense—that relating to 
such intangibles as maintenance of 
quality through control, better prod- 
ucts, and new products—is most sensi- 
bly charged off to product and market 
improvements. 


Need for Careful Tally 


Entering the stiff postwar competi- 
tion just ahead, ilie aviation company 
management which is doing its share of 
original and practical research and 
testing should know the cost of keeping 
abreast of the times and should have a 
laboratory cost system, both for engi- 
neering and shop work, that reveals 
the sum total of calculable research 
accomplishment and of wasted effort. 

In several of our most researchful 
manufacturing concerns, from whom 
aviation may well take many lessons, 
the cost of research is charged off 
currently as an item in general operat- 
ing cost. Appropriations are estab- 
lished for specific projects at the 
annual period of review, and actual 
costs (engineering and shop) are re- 
corded against these projects as in- 
curred. Projects that may arise dur- 
ing the year are taken care of by an 
emergency fund, set aside at the annual 
period and held available for such 
interim researches. In one well-known 
company this fund amounts to 15 per- 
cent of the total appropriation. A 
special extra appropriation is made if, 
at any time, this fund proves inade- 
quate to support promising new in- 
vestigations.’ 

Beal and Weidlein,’? of the Mellon 
Institute, have pointed out that “the 
use of budgets or operating schedules, 
for the purpose of forecasting operating 
results, has become an outstanding 
feature of the application of the prin- 
ciples of scientific management in the 
administration of industrial research.” 
It is now recognized by many author- 
ities that budgetary control of a re- 
search department or laboratory is a 
most effective mechanism for accom- 
plishing resultful coordination within 
the department and with other depart- 
ments of the organization. This control, 
if adequate, surely reveals beneficial 
work and new opportunities, as well 
as management defects and weak divi- 
sions and personnel. 

The writer has tried several cost 
accounting and operational control 
systems in the management of research 
and development testing in the San 
Diego engineering test laboratories 
























of the Consolidated Vultee Aire 
Corp. Several of these systems hays 
shown definite promise as the sears 
proceeds for the “best” method ¢ 
general aircraft laboratories, but each 
one has proven to have its faults, Th 
specific form and routine now jn » 
will be discussed in this series jp 
future article on laboratory paperwork 
and control. 

In these days of rapidly changing 
conditions, scientific aviation labor. 
tory management, which usually oper. 
ates on a factual basis, is endeavoring 
to develop improvements in its opera. 
tional techniques, so that an organi. 
tion may be more quickly adjusted to 
meet economic changes. It is most im. 
portant under these conditions that the 
development laboratories be alert, sen. 
sitive to change, and flexible in per. 
sonnel, structure, and facilities, A 
flexible budget is a device that makes 
it easy to effect technical adjustments 
of this character whenever they are 
necessary.'* 

It should be emphasized, however, 
that budgetary or operational control 
cannot replace management. It is not 
the purpose of such economic control 
of aviation research to deprive a labor- 
atory director of the essential freedom 
of action that insures progressive 
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superim, 


already 


management. Budgetary control can- 


not be perfected rapidly; it requires 
time to make and use estimates of 
future plans properly.’? 

Even in the laboratory which is not 
operated under a budget system there 
is usually kept a careful record of the 
expenditures for salaries, supplies, in- 
surance, etc.—all classified in detail— 
for exercising economy in the conduct 
of the work. It is fundamental that 
every laboratory manager and director 
should understand enough about ac- 
counting to know when an accountant 
is needed.*? 
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Deviation stickers are sent to company's subcontractors, who will changed. on original master layout drawing is first circled, then 
wperimpose them on photographically reproduced master drawings original lines are erased. Next step (right) is to redraw area on 


dready in their hands. In first step of process (left) area to be Boeing's master drawing as specified by design chamge. 
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DEVIATION STICKERS 
QUICKEN TEMPLATE CHANGES 


By utilizing steel shim photo patches, Boeing does away with necessity of supply- 
ing B-29 subcontractors with entire new photo template every time there's a 
design change. Shim stickers save time, critical materials, and shipping space. 


ASS PRODUCTION: of the latest 
M versions of the B-29 Super- 
fortress has been speeded by 
using an unusual design-change system 
(eveloped by the Boeing Aircraft Co. 
ot Seattle. This method makes use of 
photographically reproduced true-scale 
shim stock patches known as deviation 
stickers, 

At Boeing, all engineering and 
manufacturing information necessary 
lor the fabrication of basic structures, 
‘owling, ducting, and non-structural 
‘ormed parts is drawn to exact scale 
on white lacquered steel sheets. Master 
drawings are photographically repro- 
duced on steel as photo templates, re- 
ured as patterns in the tooling, fabri- 
8, and assembly of parts. And 
“ousands of these photo templates 
lave been sent to the company’s five 
Prime contractors and hundreds of 
subcontractors, 
eg hroviding initial information, this 
— , Proved very effective. How- 
i When military and other require- 

S necessitated revisions on these 
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Paralyte plastic sheet, which has been sprayed with a sensitive emulsion, is placed over 
change-area on master drawing. Boeing-developed deviation reflexer light box is then placed 
over plastic and exposure is made. 
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photo templates, problems were en- 
countered. 

Early in the B-29 program when a 
change occurred, an entirely new photo 
template was supplied to the Boeing 
shops and the various contractors. But 
as the program increased in size and 
urgency, it was necessary to have a 
fast, accurate method of supplying 
information to the widely scattered 
plants. In addition, there was a con- 
stant threat of an inadequate steel 
supply, since it takes a full railway 
carload of .038 steel sheet to produce 
a complete set of B-29 templates. Ship- 
ment of the templates themselves to the 
various contractors also presented a 
problem. And even though a change 
was slight, an entirely new template 


had to be produced and shipped, often 
with dependence upon slow and uncer- 
tain means of transportation. 

In order to expedite and simplify the 
transmission of this change informa- 
tion, Boeing master layout engineers 
and photographers developed a process, 
now known as the deviation sticker 
system, by which accurate change in- 
formation is photographically repro- 
duced on lacquered shim stock only 
.003-in. thick. 

In the first step in the process, the 
area on the master layout drawing 
affected by the change is erased and 
changed as required. This changed 
area is then photographically copied 
by the reflection printing process. 

In a semi-dark room a sheet of sensi- 
tized plastic is placed emulsion-face 
down against the changed area. A ply- 
wood box with a light source in the top 
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and a plastic window in the base is 
placed over the sensitized plastic and 
a vacuum pump is turned on. A sponge 
rubber gasket around the edge of the 
plastic window makes a seal for the 
vacuum. Atmospheric pressure forces 
the window against the plastic negative 
material, which in turn is forced 
against the master layout, thus assuring 
a sharp, accurate reproduction. 

A white light in the box illuminates 
the area covered by the plastic. The 
light passes through the sensitized ma- 
terial to the corrected layout and re- 
flects this image back to the material. 
After exposure comes standard pro- 
cessing in a litho developer, and the 
negative is fixed and washed in the 
regular photographic manner. After 


4 material, 


Paralyte sheet, which when developed becomes a 
negative, is used for making reproductions on .003- 
in. steel shim sheet, which has first been sensitized 
/ with same emulsion as used on plastic negative 





the negative is dry, positive reprody, 
tions are printed on the .003 steel s); 
stock, which has earlier been sprayed 
with the same sensitive emulsion 
on the negative material. 

These steel shim reproductions ay 
checked for legibility, trimmed to giz 
with an ordinary scissors, then sey 
to the shops. Accurately lined up wig 
the grid lines which are the bac 
ground of every master layout drawing 
the “stickers” are cemented to th 
existing photo templates. 

This was the process, but there wags 
still another hurdle, for unsatisfacto 
negative material discouraged ea! 
reproduction efforts. However, afte 
several months of experimenting, sy 
cessful reflex negatives were produce 
by spraying a reflex emulsion on 025 
in. translucent plastic sheet. This emul 
sion had been made to Boeing specif 
cation by one of America’s large phot 
supply houses. The plastic sheet 
which is known as Paralyte, is dimen 
sionally stable, translucent, and non 
water absorbent. Specially developed 
for this work, it is a combination 0 
urea and melamine resins impregnate 
into an alpha cellulose base. 

These sprayed-type plastic negatives 
found easier to handle in photo proc 
essing, recording, and filing, havg 
further speeded the process of changing 
photo templates—another factor in put 
ting more Boeing B-29 Superfortresse 
into the air in less time. 
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Following developing process, shim sheets are trimmed and sent to Boeing shops and sab 
contractor plants, where they are cemented to all existing templates © . 
This process obviates necessity of sending complete new template every time o design 


is made. 








f a given drawing. 
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h-Wrap Method 
is Door-Frame Output 


By making in halves and then join- 
g by riveted splice plate, PBM bulk- 


ad door frames are now fabricated 


Glenn L. Martin in less than half 
ne formerly required by old press- 


ni-rout system. Besides cutting time, 


w method permits ten complete 
ames to be obtained from a sheet 
hich formerly provided only four. 
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rie Handle 
Injuries 


Handles which prevent files from 
miping sidewise off edge of sheet 
Hal have considerably reduced num- 
of file injuries at Curtiss-Wright 
: Permitting full length of file 
% used, handle may be set at any 
ited position, 
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PLANT-PRACTICE 
HIGHLIGHTS 





Knockdown Engine Case Has Plywood Mount 


e With use of a conical engine mount 
made of plywood joined with Ufor.nite 
500, a urea formaldehyde resin ad- 
hesive, P & W engines are now being 
shipped in knockdown cases which dis- 
pense with heavy timbers to which en- 





gine was formerly bolted. Developed 
by Resinous Products & Chemical Co., 
the adhesive enables 4-in. 3-ply birch 
or maple cones to support weight of 
2,000-hp. engines, even when large 
holes have been punched in plywood. 
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New Type 


New Type Shank 


This Two Part Punch 
Conserves Tool Bodies 


e Broken or worn punches former 

necessitated replacement of entire, one 

piece tool, but at Westinghouse Sy 

bury plant great economics were ma 

by using a detachable point, easily re 

New Type _ placeable when necessary, without dis 
Punch Point carding still-useful punch body, 





Special Arbor Assures 
Accurate Centering 


@ Made from hardened and ground steel, this arbor with 
coned ends has enabled General Electric to improve greatly 
the accuracy of ground work where outside surface must 
be concentric with internal hole within an extremely close 
tolerance. Taper of cones is 14 in. per foot. 





Coned-end arbor 











Used to ate outside diameter 
true when holes are tapered 











Used to grind outside diameter true 
when inside diameters are different 


“~ 














Simple Handle Aids Bushing Change 


© In operations where several slip bushings must be changed 
while same work is in jig, this sheet metal handle has saved 
Convair much valuable time. Fastened to bushing by screw 
and prevented from turning by stop pin, device enables 
operator to change bushing .simply by turning handle 
slightly, then lifting bushing out of hole. 





Screw for holding 
Shp bushing 





Enlarged hole 


Stop pin fer stock pin 







~Handle 


v 
Slip bushing 








Po ‘ 

3 \ fe 
Cross section of Liner bushing 
too/ structure 

















Collet Saves Broken Drills 


® Drill points are saved for additional 
useful life by this collet, which drives 
by means of a hardened pin engag 
with notch in broken drill. Collet (left) 
has threaded end to fit drill. Body has 
hex for wrench. Collet lock nut tight 
ens jaws on drill and prevents it from 
falling out. Hardened drive pm 7 
seen here fitted in hex portion. 
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@ Checking in one operation diameter, 
corner radius, and angle of form-block 
holes, this tool saves Curtiss-Wright 
St. Louis plant both time and material. 





Checking is Expedited 
By Form Block Hole Gage 





Drilling Fixture Speeds Work 
And Assures Accuracy 


@ Ford’s Willow Run plant designed 
this compact multi-drilling machine 
whereby both vertical and radial dril- 
ling may be performed at same time. 
By means of index plate (shown in 
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detail at left) correct spacing of holes 
is accomplished with speed and accu- 
racy. Large number of hinged clamps 
enable operator to position work with 
minimum lost motion. 
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MORE SHELLS PER JOOL GRIND 


CCURACY and speed — both are 
£'“musts” in machining shells. Conse- 
quently, cutting tools must stay sharp, 
down time for changing tools must be 
kept to a minimum. Best way to do this 
is by the proper selection and application 
of the most suitable cutting fluids. 

Texaco Cutting and Soluble Oils will 
definitely help you to get more produc- 
tion per tool grind, regardless of the 
type of machining or the metal being 
worked. These fine cutting fluids cool 
and lubricate the tools, carry away heat, 
prevent chip welding — thus prolonging 
tool life, assuring greater output. 

Faster machining and better finish are 





two other advantages you can count on 
when you use Texaco Cutting and Sol- 
uble Oils — additional reasons why ex- 
perienced machine tool operators every- 
where prefer Texaco. 

The services of a Texaco Engineer, 
thoroughly qualified to assist you in the 
selection and proper application of cut- 
ting coolants for your particular machin- 
ing requirements, are available through 
more than 2300 Texaco distributing 
plants in the 48 States. 

Get in touch with the nearest one, 
or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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ie) TEXAC 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON 





FREE! This 40-page booklet explains the 
why, where, when and what of cutting 
fluids. Contains many practical sugge® 
tions and recommendations to help you 
improve the speed and quality of your 
machining. Send for your copy 











“CUTTING, SOLUBLE AND — 
HYDRAULIC OILS ‘ietinirs 


EVERY SUNDAY NIGHT 
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HERE ARE TWO TYPES of mechanics 
: are tend to question the efficiency 
ofthe work or tools that the boss hands 
them. One is the man who merely 
gumbles, “If the guy who designed 
this had to use it, there’d be a change.” 
The other, however, is the workman 
who is ready to use his training for the 
purpose of improving quality or saving 
time in performance. 
Invan Army and Navy staffed by 
many men who were mechanics before 
they joined up, and where many civil- 
ians with technical training are em- 
ployed, it is not surprising that con- 
siderable ingenuity has been exercised 
by mechanical staffs. This is particu- 
larly evident where distance or. lack of 


Se ey Se ae se 


= 1. Working under conditions like these requires a vast amount of sh 
Senuity, because trailer workshop, though equipped with es 
, is not large enough to corry a complete overhab: 


ond efficient tools 
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Ingenuity of Serviceman 
Sparks Air Power Maintenance 


Carefully trained in practical techniques and encouraged to think 
constructively, mechanical specialists of our Armed Forces have 
developed improved tools and methods, the value of which is 
refiected by the consistent performance of U.S. air power. ~ 


Photos by USN and AAFASC 





transportation has made for difficulties 
in obtaining working equipment or 
supplies. 

Frequently, too, the accelerated pace 
of Arniy or Navy maintenance has led 
to changes in materials, machines, and 


* 


+ 





procedures which, in fact, had been 
judged as giving first class satisfac- 
tion under prior peacetime operations. 
In this picture feature are revealed 
pertinent examples of the long list of 
effective Service developments. 





op. Nevertheless, service mechanics manage fo rebuild planes and 
engines with what they have, plus what they make for themselves. 
(Fruehauf Trailer photo) 
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Dial 
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Clamps 





Clamps 


New 
addition 





Fig. 2. Master and articulated rod boring 
machine with rod in position for boring et}. 
hand end. Af right is knurled pin which 
locates end of rod not being bored, thus insyp. 
ing that both bores will be parallel. Hinged 
clamps at center hold web of rod firmly, Dial 
indicator is kept in contact with work to shoy 
any deflection which might occur while boring, 
New addition (left) provides additional ye, 
tical adjustment and holding security, 1, 
H. D. Hawkins, Naval Air Station, Seattle, 


goes credit for improvement. 


Fig. 3. Boring machine shown in Fig. 2, with 
upper and lower screws of new addition 
(left), used to give vertical adjustment to 
rod being set for boring. Clamps are shown 
hinged upwards to permit introduction of 
work, which will bé prevented from tilting by 
adjustment of four added screws at back, 
Large circular bearings along left hand side 
are for boring bar, while one at lower right 
is for mandrel supporting large end of master 
rods. 


Fig. 4. Another view of same boring mo. 
chine, but with boring bar removed and split 
clamps open to permit placing of boring bar 
after rod has been set in position. Af that 
time hinged clamps—here shown in vertical 
position—will be brought down and tightened 
against web of rod. Note knurled locknut on 
upper screw of new addition (right). 


Fig. 5. Wraplock hose connections on engine 
oil lines were difficult to tighten properly 
with standard ratchet tool until Lawrence L. 
Hopkins, of Pensacola Naval Air Station, 
made flat steel tool shown below. Tool pre 
vents strip from being drawn away from sut- 
face of hose while tightening. Completed 
wraplock is shown at opposite end of hose. 
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fig. 6. Steam nozzle for blowing grease and 
dit out of interior of vacuum pump rotor has 
silted in great saving of time over old 
jend-washing method, and it also leaves parts 
deoner. Idea man was Thomas D. Ward, 
Corpus Christi Naval Air Station. 


fig. 7. To facilitate hand joggling of long 
dees for boat bottoms, Ben Gardner, of 
Corpus Christi Naval Air Station, welded to- 
gether at ends two pieces of steel strip, leav- 
ing @ step where they met. This has made 
tnd forming of work considerably faster and 
of better quality than by old vise method. 


fig. 8. With 28 pushrods per engine to adjust 
dier assembly, A. R. Payne and W. Pauli, of 
Secramento ATSC, built this jig, which per- 
nis accurate adjustment to each cylinder be- 
lore assembling engine. Cylinder is locked in 
place by lever on side of base, while pushrods 
ae checked for end play by means of pins 
wen extending from side. Individual setting 
cm be had with this device in less than one- 
fourth time formerly required. 
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. Fig. 6 


Fig. 9. Splicing of eyes into contro! cables 
has been simplified by welding a spike inte 
pliers, not only removing necessity for mar- 
linspike but making wire handling much easier. 
Maker was Nasem Maloof, Sacramento ATSC. 


Fig. 10. Incorporated in Technical Orders be- 
cause of ifs merit, this aileron-bearing re- 
mover replaces drift and mallet, also obviates 
necessity for removing aileron from plane 
when taking out bearings. At (A) is seen 
fitting for staking new bearings, while (B) is 








forcing screw with peg which fits into bearing 
center, and (C) is cup into which bearing is 
forced when screw is turned down. 


Fig. 11. Jacobs chucks on high speed drills 
often damage their outer gear by coming in 
contact with metal objects while working. To 
prevent this, J. G. Turnage, of Esler Field, 
La., attached a short length of tubing to 
screws of drill, thus forming a sleeve which 
protects chuck while still permitting it to 
be tightened. 























Fig. 12 


Fig. 12. This V-block has vernier-adjusted 
sliding wedges for regulating height of work 
accurately. By doing away with necessity for 
use of shims as height adjusters, inventor (Lt. 
E. V. Boblett, Ephrata, Wash., AAB) enabled 
work to be performed within considerably 
smaller tolerances. 


” Fig. 13 


Fig. 13. Here, tool (right) is for pulling 
clock knobs without need, as formerly, for 
drilling out spindle. Threaded and notched 
center piece fits around and beneath knob 
and is then screwed out by T-handle, drawing 
knob with it and leaving clock undamaged. 
Mechanic Harris, Fairfield ASC, devised tool. 


Fig. 14. Splicing of bungee is made easy by 
this attachment hinged to a standard cabj 
splicing clamp. Inventor was M/Sg}. Catling, 
Repair Sq. 39th AD Group. Rubber cord j 
held at ends, as shown, then tightened b 
turning squared roller ends with wrench, 
Splice is wrapped in frame opening. 





A 


Fig. 15. This castered dolly, equipped wit more 





hand operated hydraulic jack, pinch hits fom migh 
tail wheel when towing crashed planes whose Fir 
tail wheels have been damaged in landingam™ mone 
Cradle af top is provided with hamme easiet 
made of belting and stretched between pin purch 
at sides. Designer was L. E. Haney, Black turn 
land, Tex., AAF. ah 
divide 
ratior 
Fig. 16. This electrically heated screen-repai Sec 
unit saves 90 percent of solder and half ofm going 
time formerly required to solder screens. credit 
M. Malone, 331s# AAFBU Barksdale Field if the 
La., devised this gadget, which has a shallow “knoy 
pan of melted solder into which ends oMmm ;. jf 
screen are immersed only far enough san j 
enable to enable a satisfactory soldering jo 
without waste. al 
work 
parts 
Fig. 17. This stand is for adjusting performmmm &cout 
ance limits on retractable landing lights b how si 
fore installation. Angle of movement is ind Mar 
cated by action of roller on edge of lentil the rig 
O. C. Lester, Ogden ATSC, was inventomil rscont, 
ably 
shown 
m the 
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Successful Overhaul Business 
Demands Shop Organization 


y by 
able 


ling 


requires a well thought out or- 

ganization plan, some of the 
more obvious advantages of which 
might be summed up as follows: 

First, if it is necessary to borrow 
money or Sell stock, it will be much 
easier to convince bankers or stock 
purchasers that this business will re- 
tun principal and interest or pay 
dividends, if a clear cut plan of organi- 
ation and operation is presented. 

Second, from the standpoint of a 
going overhaul business, short term 
credit will be more readily available 
if the operator has the reputation of 
‘knowing where his money is”. That 
is, if he can point to his organization 
jlan and say with reasonable accuracy 
hw much money is represented by 
work in process, how much his spare 
parts are worth, how many of his 
acounts are readily collectible, and 
how soon they may be collected. 
Manufacturers, anxious to secure 
the right kind of dealers and sales rep- 
eentatives, will be impressed favor- 
ly by the working organization 
shown to be good both physically and 
m the balance sheet. In short, the 
teams and visions in the back of the 
Merator’s head will have little chance 
Ymaterialize if he doesn’t organize 
‘fe cold realities of his present-day 
Msiness in a better way than was seen 
4% many small airports before the 


nch : PROPOSED OVERHAUL BUSINESS 
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‘An unorganized or disorgaiiized 
. ethaul shop may present such a con- 
Ming picture to its owner that he 
*tually may do business at a loss until 
mS capital is exhausted. He may de- 
We that prosperity lies in expanded 
Msitess, and then fail to realize that 
~ Matter how many jobs he takes in, 
Fis not going to succeed by losing 
ley on each of them or by drawing 
Mm his aircraft sales to support his 
gine shop. 

} l’s unfortunate that the systematic 
Maul operator who does know what 
(ous jobs cost him must face this 
"Mt of competition when the other 
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PART V OF A SERIES 


By E. F. LINDSLEY 


Just as precision has superseded rule-of-thumb in shop work, so 
too efficient methods of modern organization have scrapped the 
old “roughed out on paper" way of starting an overhaul business 
and also the antiquated "notebook and rusty spindle" way of doing 


it. Heres’ how— 





fellow cuts prices in a desperate at- 
tempt to bring up volume. Eventually, 
of course, the more business-like oper- 
ator should win out, unless he grows 
discouraged and leaves the business to 
the jackals, as might happen in post- 
war aviation. 

The writer has broken down over- 
haul-shop organization into two divi- 
sions: Organization (1) from a tech- 
nical and (2) from a business stand- 
point. These organizations merge into 
one in practice, but in order to discuss 


them, it helps to consider them sep- 
arately. 

For the purposes of discussion, let 
us assume that we are in a position to 
sit in on the initial organization of an 
aircraft sales and service firm of 
rather modest size, to be operated by 
two men as owners and major execu- 
tives. Their first job is to decide upon 
the basic organizational plan, which 
will probably start with a diagram 
similar to that in Fig. 1. 

At once it become apparent that the 
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Chart of business organization of an overhaul shop 


showing _ relationship 





departments. 
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sales and service functions, while 
complementary, are for operating pur- 
poses distinct activities. Obviously, 
liaison is essential and harm would 
come from carrying division to the 
extent that the men responsible for 
sales and service were ignorant of each 
other’s plans. This discussion, how- 
ever, will be confined to the service 
organization and we will assume that 
one of the organizers has taken over 
the operation of the sales group. 

Let us start at the general manager’s 
position, where the duties fall under 
the heading of administration. The 
company’s fundamental objectives must 
be established and basic policies out- 
lined. Many points of the program, 
once decided, will be hard to alter later 
on, for instance, the decision whether 
to operate a general overhaul shop or 
an exclusive service for customers. 
Policies of finance and specific matters 
of credit are of utmost importance. 


Working Plans Essential 


Once the primary business policies 
are agreed upon, certain plans may be 
mapped out to provide a means of at- 
taining the desired objectives. Some 
plans will deal with the various en- 
gines, their sizes, makes, and models 
that the shop should be equipped to 
overhaul and supply parts for; other 
plans will deal with advertising and 
marketing of the shop’s services and 
spare parts; some attention will neces- 
sarily be directed towards financial 
planning of budgets, payrolls, short 
term credit, and the general problems 
of business. 

Now comes the construction of the 
working organization that will carry 
out the plans. It is the administration’s 
task to formulate and provide; it is 
management’s job to carry out the 
function of its department. 

The shop superintendent, charged 
with coordinating the shop sections 
into a smoothly working unit, must be 
a man of versatile nature. His sense of 
business, necessary to proper manage- 
ment, must be balanced with an ex- 
cellent technical background. For it is 
the shop superintendent who sees to the 
scheduling of the various jobs that pass 
through the shop; keeps expensive and 
non-productive back-tracking to a 
minimum; and sets completion dates 
with an eye to the over-all capacity of 
the shop’s production facilities. The 
superintendent must be the final author- 
ity on all technical questions, and he 
must be able to grasp the ramifications 
of each overhaul job so as to break it 
down into a logical series of operations. 

On the personnel side, the shop sup- 
erintendent is, in a small organization, 
the one man with complete authority 
over worker relations. He hires and 
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discharges, sets up job requirements, 
grants wage increases, analyzes work- 
er’s abilities, and sees that competent 
personnel are properly rewarded by 
upgrading that will make them fore- 
men or section heads. 

The shop superintendent’s office pro- 
vides a central clearing point for pur- 
chase requisitions and cost records. 
Bids for contract work should be sub- 
ject to the superintendent’s approval, 
for he can tell whether the bid prices 
are in reason and whether the size of 
the contract and its narrow margin of 
profit would actually be worth while or 
whether it would only tie up production 
facilities capable of earning more on a 
series of small jobs. 

In brief, the shop superintendent 
holds the reins of the working end of 
the overhaul business. It would be im- 
possible for the best overhaul shop 
superintendent in the world to have his 
fingers on each minor function of the 
entire shop; to attempt this would re- 
sult only in chaos. On the other hand, 
secondary supervision need not be very 
large for the ordinary overhaul shop. 
Usually, one or two high class men are 
quite capable of handling the stores and 
parts section. 

It is unfortunate that storing of 
parts and materials is too frequently 
classified under the somewhat dispar- 
aging term, “stockroom”. In many 
cases, a large part of the organization’s 
working capital may be tied up in 
“stockroom” functions — maybe so 
much capital, in fact, that the very 
financial success of a company’s first 
few years in business will depend on 
its turn over. Aviation parts are no- 
toriously expensive and are not likely 
to draw much interest in a stock bin. 
It is not uncommon for an overhaul 
station operator to pride himself on a 
sharp purchase of large numbers of 
seldom-called-for spare parts. True, 
some goodwill accrues to an operator 
when he is able to fill an order for an 
obsolete part that no one else stocks. 
When this goodwill outweighs the 
money buried in the parts, it may be 
good business; but nine times out of 
ten the goodwill can only be classed 
as abstract, with the worthwhile busi- 
ness derived remaining negligible. 

One of the business features peculiar 
to aviation is the necessity for sticking 
rather closely to the original manufac- 
turer’s parts. Whereas, a man in the 
butter and egg business is able to make 
money on speculative maneuvers that 
entail buying where he can get the best 
price and selling when he can get a 
better price, the airplane engine over- 
hauler would shortly find his overhaul 
station minus its approved rating if he 
shopped around for crankshafts, or 
cylinders. It is possible that some- 


thing along this line might work out jn 
the used airplane field, within limits 
but wildcat*operation does not belong 
in the field of responsible engine oyer. 
haul. 

In the overhaul shop, it’s essentig] 
to have parts and materials of the right 
kind, in the proper amount, and in the 
right place when needed. It is the duty 
of the stock control section to fulfil 
these essentials. In less poetic ané 
more practical terms, the job involyes 
procurement, receiving, storing, ex. 
ternal and internal disbursing, stand. 













after 
the ( 
betw' 


ardization, salvage, and inventory con. Al 
trol. This last phase, inventory con. "4! 
trol, means more than simply ordering J" 
a new supply when the bottom of the char 
barrel becomes visible. It means, when fm °"" 
applied to spare parts sold to custom. jm "@ 
ers, that the goods will be purchased i "°° 
with an eye to anticipated business, jo 
seasonal fluctuations, local business fj 
conditions in aviation, general business st 
conditions, and the approaching ob- jm"! 
solescence of the part itself. parts 
chert 
Buyer Must Be Alert cella 
From the standpoint of parts and jm" % 
materials used by shop personnel, the fusin 
stockroom buyer must anticipate new pure 
jobs about to enter the shop, consider Ala 
recent sales of a particular airplane or jm °° 
engine within the market area, and 9" 
provide for expected cutbacks in con. f° 
tracts, also for substitutions of new resul 
designs for old parts. In the latter form 
case, the engine manufacturer usually If 
maintains a stream of information to 9°” 
help the overhaul shop operator keep ~ 
his spare parts up to date. Plainly, it nd 
is an unbusinesslike procedure to order Fut 
a large quantity of a certain part just ae 
before a design change or rework ‘ig 
makes the item useless. = 
In the small shop, the order for . 
materials and parts will originate with- cert 
in the stockroom on the strength of a ¥ 
depleted supply or on advice from the Ai 
shop superintendent that a certain job vil 
will require the item. The order, once ie 
approved, will then be passed on to the Thi 
company’s general business office ae 
where the actual buying will take place. ‘a 
When the material is received, it is the “o 
responsibility of the stockroom to i sa 
spect it and make the necessary inven se 
tory records. Adequate storage meas im. ‘ 
ures are absolutely necessary to Pre H. 
vent damage from corrosion, handling, A 
or mixing with similar parts. ; indi 
Larger organizations, such as alt re 
lines or factory shops, usually operate Mae 
through the main company purchasing cha 
department and keep accurate recor rag 
on all inventories. The smaller shops tion 
would benefit by following suit. Lareé @ ... 
airline shops have a certain advantags | 
for while it is important that they a , 
curately peg overhaul charges, their 
AY 


AVIATION, June, 194 


ut in 
iMits, 
elong 
Over. 


ential 
right 
n the 
duty 
fulfil! 
and 
Olves 
. OX 
tand- 
con- 
con- 
ering 
f the 
when 
tom- 
lased 
ness, 
iness 
iness 

ob- 


and 
, the 
new 
sider 
1€ oF 
and 
con- 
new 
atter 
ually 
n to 
keep 
y, it 
yrder 
just 
work 


for 
vith- 
of a 
1 the 
| job 
once 
the 
office 
lace. 
; the 
) in- 
ven- 
eas- 


ling, 


air- 
rate 
sing 
ords 
109s 
arge 
age, 


heif 





jobs are all grist for the same mill. 
fone engine slips through without an 
gecrate cost record, it may be annoy- 
ing; but the same engine, or another 
like it, will be along sooner or later. 
The overhaul shop operator must peg 
his job cost, once and for all, if he is 
to provide the customer with a fair and 
reasonable bill, also if he is to know 
how to estimate the next similar job, 
which may not come in until so long 
afterward that everyone has forgotten 
the details that mean the difference 
between profit and loss. 

Although material and parts costs 
may be relatively small in some cases, 
it is up to the stockroom clerks to 
charge for materials allocated to any 
given job. If there is leakage and 
waste at this point, it represents an un- 
necessary loss that is magnified when 
future jobs are bid on the basis of pre- 
vious improper charges. 

Standardization of materials may 
well start if the stockroom. Small 
parts, sealing compounds, cleaning 
chemicals, and the whole array of mis- 
cellaneous items that help keep a shop 
in operation, sometimes run into con- 
fusing amounts because of piecemeal 
purchasing and lack of standardization. 
A laborer in the parts-cleaning section 
becomes familiar with certain cleaning 
compounds. He knows what strength 
to expect from a given brand and, as a 
result, the cleaning processes are uni- 
formly satisfactory. 

If, however, the stockroom con- 
stantly shifts from one brand to an- 
other, the cleaning section operator 
finds that the work is not uniform. 
Futhermore, he must go through the 
routine of draining and refilling his 
tanks because he doesn’t dare mix two 
different brands of cleaning solvent. 
This is a small example of the almost 
certain trouble accruing to the hit-and- 
miss purchaser. 

Some overhaul station operators, de- 
‘tous of setting up attractive prices, 
will allow parts to leave their stock- 
tom for the same price they went in. 
This naturally entails a loss, for the 
overhead and handling cost involved in 
purchasing and storing’s worth some- 
thing, as is the rent of the storage 
space consumed. Furthermore, since 
iventoried parts represent capital, it 
not unreasonable to charge at least 
a slight interest on them. 

_ Another secondary supervision and 
indirect labor section, common to all 

Ops, is the toolroom. In using this 
term, I do not refer to the machine shop 
“larged with producing precision jigs, 
rig “ special items for produc- 
ic rather, [ mean the task of pro- 

ing the proper piece of equipment 
at the proper time. 

oughly, the tool section’s functions 
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Typical large stockroom where everything from small parts to 


complete fuel tanks are quickly accessible. 


break down into issuing, receiving, 
storing, and maintaining tools. Here, 
the internal problems parallel those 
of the stockroom. The toolroom head 
must provide adequate equipment for 
any job that enters the shop. Special 


‘ needs should be anticipated beforehand 


to prevent production tie-ups and 
makeshift tactics. It is part of the job 
to maintain a practical, working, tool 
inventory at all times. More than 
anyone else, a mechanic knows how 
an active interest in the work changes 
to inward disgust when there are con- 
stant turn-downs from the toolroom 
due to lack of items that should have 
been ordered long since. Here, is 
one important contact between the 
employee and management. Adequate 
tools, in -first class condition, do more 
than might be expected in the improve- 
ment of workmen’s morale. ,.- 
Referring to Fig. 1, it will be noted 
that the time and ‘cost section is an- 
other secondary supervision between 
the front office and the shop. Time and 
cost could handle all the details of 
timekeeping, payroll, social security, 
unemployment compensation, income- 
tax withholdings, and possibly indus- 
trial insurance and personnel. records. 
As a rule, though, the greater part of 
this work is handled in the business 
office, while the time and cost section 
devotes itself to direct contact with the 
shop. Timekeeping is a rather routine 
matter, unless some special job rates 
or production bonuses have been estab- 
lished, but complexities from the latter 
are rare in the ordinary overhaul shop. 
More important, from the business 
viewpoint, is the proper allocation of 


(TCA photo) 


labor charges to the various customers’ 
accounts. These records must be 
transferred to the business office for 
billing, and it will be a matter of select- 
ing the job record system best suited 
to the particular needs. It would be 
worthwhile for any overhaul station 
operator to read some of the excellent 
publications on this subject and to 
visit some of the more enterprising 
automobile shops for suggestions on 
labor cost allocation. 

So much for the mechanics of doing 
business. There is still much that 
should be said regarding the mechanics 
of staying in business—of knowing 
exactly how much money is being made 
or lost, and just where! the shop is 
making or losing it.’ Ignorance of the 
cost of doing business, as mentioned 
earlier in this article, is a common 
cause of business failure. Useful cost 
records allow proper charges against 
any given customer’s account and pro- 
vide a basis for future bids on new 
business. They show what types of 
work are profitable or unprofitable and 
tell the shop superintendent which sec- 
tions are operating efficiently and 
which ones need closer attention. 

Certain practical truths have long 
since been proven on the subject of 
costs. For one thing, the person that 
sets up the cost system should not have 
an accountant psychology. Here, cost 
recording should not be complex or 
detailed to the last fraction of a penny; 
neither, should it be so exacting that it 
costs more than it saves. The system 
should show the reasons for keeping 
costs and how they may be reduced; it 

(Turn to page 271) 
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Exhaust Stack Expander Replaces Hand Hammer 








Lig! 
e Using a hinged ring outside exhaust: stack and an expander similar to that hid 
used by boilermakers, PAA saves 227 man-hours per month at its Miami oP; 
3ase. Device was made by P. Vicari and J. Salas of Latin American Div. Se 
can 
spec 
| 
This Cowl Flap Bench 
Saves Steps and Materials. 
| e Fitted with apron which catches 
| dropped parts, and having hollow 
center carrying air hose or electric 
cable, this cowl flap repair bench 
carries with it all screws, parts, etc., Simp 
required for doing work. Designed by Appl 
| Sam Bracco of AEA, it, has been 
| profitable addition to sheet metal shop. atts 
| oe elimi 
I lost v 
| tion } 
applic 
(iron 
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lightweight Platform 
kids Nacelle Workers 


*Providing safe, level footing for mechanics working 
oi nacelles of DC-3’s, this detachable platform by C & S 
can be hooked over landing gear. There is no need for 
gecial fastening. 
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Z-Angles Riveted Easily 
With This New Attachment 


e Using automatic riveter, Convair now rivets Z-bars 
in same time as required for flat work, through applica- 
tion of new attachment developed at San Diego plant. 











‘imple 3-Part Tool 
Applies Grommets Quickly 


* Devised by AAFTSC members for 
“iminating usual troubles and time 
“st when applying grommets to igni- 


ton harness, this tool has many similar f 
‘plications in aircraft shop work. 

“tom ATSC photo) 
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EF Reamfor | “Press 4#-09375+0.001 
slip fit “Steel tubing 
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Test Unit Provides 
Visual Regulator Check 


e Maintaining same oil pressure as in engine and regu- 


Makes Accuracy Certain 
lating temperature by means of Calrod immersion heater, 


Multiple Nut Plate Punch 





$1,0 
Avic 
land 
new 
new! 
for 

by 
mon 
prev 
Ame 


2 ft 
ama 


weig 


612-1 


injec 


mph. 
this engine oil temperature regulator test unit was devel- e By inserting center guide in nut plate hule, sheet metal 110 
oped by C & S to enable mechanic to check and set accur- operator can mark centers of outer holes by one stroke 51 
ately regulator units before installation. Lucite tubes en- of a hammer, saving one minute on each nut plate in A 
able oil flow to be checked visually during cut-in and stallation and preventing inaccurate spacing. Tool was cove 


cut-out periods. deviséd by Emil Slatkovski, of Hawaiian Air Depot. 3m weld 












@ Old bugbear of installing double hose clamp is overcome by 
invention of S/Sgt. Otto Maki, of 36 ADG. Special pliers hold 
head of bolt while it is slipped through clamp lugs and tightened. 
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These Pliers Overcome 
Common Clamp Troubles 
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FIVING BQUIPMENT 





Single-Place Skyhopper 
Offered by New K.C. Company 


single-place light personal 

plane planned to sell for about 
$1,000 is now being flight tested by 
Aviation Boosters, Inc., 3324 Wood- 
and Ave., Kansas City, Mo. The 
new craft, one of several models this 
newly organized concern has planned 
for postwar, was designed and built 
ty George Stark, formerly with Com- 
monwealth Aircraft, and M. E. Salvay, 
previously connected with North 
American Aviation. 

The Skyhopper has a wing span of 
3 ft, an over-all length of 18 ft., and 
amaximum height of 5 ft. 3 in. Gross 
wight is 850-lb. and weight empty 
§l2-lb. Wing loading is 8.5 lb. per 
«. ft A 50-hp. Continental fuel- 
injection engine gives the plane a 125 
mph. top speed and a cruising speed of 
ll0 mph. Cruising range is put at 
Y% mi., with a 10-gal. fuel capacity. 

Atwo-spar wood and plywood fabric 
cvered wing is used. Fuselage is of 
welded steel tube construction, faired 
ad fabric covered. Fixed tail sur- 
faces are of plywood, with welded steel 
mdder and elevator being fabric cov- 
ted. All movable control surfaces are 
statically balanced and have large bear- 
ig margins to insure against loose 
‘trols. Controls are basically push- 
pull, with a small amount of cable. 

It is stated that the Skyhopper has 

t designed for a minimum of fittings 
and joints subject to shock loads and 
‘reduction of points which require fre- 
went inspection. The engine cowl is 
mde in 4 removable sections, each 
ted on with 15 large cowl fasteners. 
4e engine cowling is mounted to the 
itrame and is independent of the 
‘gine, 

Hydraulic brakes are used, along 
wth special brake units and parking 
akes developed by Scott Aviation. A 
‘eclal hydraulic shock strut, stated to 

free of all rebound, absorbs landing 

through a 4-in. strut deflection. 
 Pecial internal spring, which goes 
M9 action after strut shock absorption 


N te THE SKYHOPPER, a new 
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Aviation Boosters, Inc., to market 50-hp. monoplane specially 


designed for maintenance ease. 


Craft, now being tested, is 


expected to sell for about $1,000. Firm further states other models 


are in development stage. 








Aviation Boosters’ Skyhopper is a single-place low-wing monoplane of metal, plywood, and 
fabric construction powered by a 50-hp. Continental fuel-injection engine. At 850-/b. gross 
weight, top speed is stated to be 125 mph., cruising speed 110 mph., and range 275 mi. 
Featured are hydraulic brakes, parking brakes, and steerable full-swiveling tail wheel. 


De luxe model will have sliding bubble canopy. 


has been accomplished, is to provide 
smoother taxiing. Landing loads are 
carried by a welded steel truss inside 
the wing. The tail wheel is both steer- 














able and swiveling. Wheels are Hayes 
low pressure 6.00x6. 

A de luxe model of the craft will 
be equipped with a free-blown, sliding 
bubble canopy at a slight extra cost. 
The company states that Skyhopper 
production will begin when WPB 
regulations permit. 

Aviation Boosters, Inc., is also plan- 
ning a two-place side-by-side model of 
65-75 hp. to sell for about $2,000. This 
craft is to have a tricycle landing gear, 
slots, flaps, and a variable pitch pro- 
peller. 


Specifications and Data 


ED. 86s ced ev cae + cde ee ends cat wee 25 
ee a en ee oe ee aa 8 ft. 
PRs otha se hud « cmbavdensbedtes 5 ft. 3 in. 
eee WN OL, .. Save uavecns vot an 850-1b. 
See We... ones wes awies cane 612-lb. 
We MOORS <5 wees os ntact 8.5-lb./sq. ft. 
ee ge Dil dane Gre obese OG) s as be —_ 
OP ko 0'kg's 5 ke wen mp 
I a led 4 OR eas oa< 6 wo te ee en 750 fpm. 
PEE etek a abe aceal eabies<cetwcaeee 275 mi. 
be) ae eee 10-gal. 
CN No Cawikdld 0s cen dons wee Single place 
Power..... 50-hp. fuel-injection Continental 
Prospective price............ About $1,000 
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Blackburn Designs 
155-Ton Postwar Airliner 


British craft would be an all- 
metal six-engine flying boat 
carrying up to 160 passengers 
plus freight in pressure cabin, 
and possibly combination propel- 
ler-jet turbine power plants will 
be used. 


NOTHER INDICATION that postwar 
Ay commercial air transport is re- 

ceiving increasing attention in 
Great Britain is an announcement by 
Blackburn Aircraft, Ltd., of a 310,000- 
Ib. six engine flying boat, as yet in the 
project stages. The company states 
that this craft is but one of several 
types on which preliminary design 




























































Scale mode! of 310,000-Ib. Blackburn com. 
mercial flying boat gives some idea of pro. 
posed craft's size. Planned as a two-deckey, 
seating up to 160 passengers in pressurized 
cabin, plane's top speed is estimated at 397 
mph. at sea level, with 2,500 mi. range, Siz 
engines, turning six-blade contra-rotating pro- 
pellers, may be jet turbines. All metal cop. 
struction would be used. 


work has been started by its engineers, 

Of generally orthodox design, this 
particular craft would have a span of 
202 ft., be 148 ft. over-all, and gross 
310,000-Ib. Top speed at sea level js 
estimated at 307 mph., and average 
cruising speed at 269 mph. at 15,000 f 

Several seating arrangements have 
been planned. Two decks are provided 
in the 85-passenger version. On the 
upper deck, forward,’ is the crew's 
cabin for pilot, co-pilot, aviagator, 
radio operator, and engineer. At the 
rear of this cabin is the crew’s rest 
room. Except for the galley at the 
rear, the rest of the top deck is given 
to freight space. 

On the lower deck, the forward hold 
houses winches and other aeromarine 
equipment, also the auxiliary electric 
generating power plant. Then comes 
the forward passenger salon, divided in 
half by a screen bulkhead, the forward 
half with seats for 29 passengers and 
the after section seating 24 passengers. 
A central passageway, flanked by toilet 
and dressing rooms, joins the forward 
and rear passenger salons. The latter, 
seating 32 passengers, has the entrance 
hall to the rear, and aft of this is the 
baggage compartment. 

Carrying 160 passengers and 30,400 
lb. of freight and mail, or 85 passengefs 
and 57,700 Ib. of freight and mail, est 
mated range would be 2,500 mi. These 


(Turn to page 269) 





Three-view drawing of projected Blackburn flying boat 
shows generally orthodox design. All passenger, crew, 

and freight space would be pressurized to maintain 
8,000-ft. atmospheric pressure. Planing section of hull, 
divided into watertight compartments, is designed fo | 
maintain craft's flotation even with two sections com- 
pletely flooded. 
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U. S$. Navy’s Grumman Night Fighters Hit Tokyo 
F6F-5N Grumman Hellcats 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.I., N.Y. 





HELLDIVERS 
HIT TOKYO 


Tokvo has now felt the Navv’s 
new pile- -driving — +h. It’s the carrier- 
borne Curtiss SB2 latest in an al- 
ready famed line “2 Adina rs, and it lugs 
one of the greate st loads of destructive 
power ever mounted in a naval aircraft. 


Ominously termed “The Beast” by flight 
crews, this potent dive-bomber re tains 
the speed, 
its Helldiver predecessors — yet — here 
is its inventory of death-dealing 
pons. Two 20 mm wing cannons! 


wea- 
L000 


range and climbing power of 


pounds of bombs on wing rac ‘ks! Better 
than 1000 pounds of fuse ‘lage bomb 
load! Eight 5 inch rockets! Two flexible 
machine guns! 


Watch the reports from our Pac ific Fleet 
and you'll know why the Japs watch 
the skie ‘s with fear and tre ‘mbling. “The 
Beast” has a mission. It’s to raise Hell 
with the Sons of Heaven. 


Says an official Navy release, “The Hell- 
diver...now our dive-bomber... has 
proved its worth time and time again in 


the Pacific campaign. * Chances art 


eral million bombed. blasted, rockelt ef 


residents of Japan will readily agree: 
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HOUGH AN AIRPLANE can land 
on any smooth and level surface, 
there are many reasons why an 
irport should not consist of merely a 
t stretch of bare ground. 

First of all, and most important, is 
dust problem. Even in black-soil 
wtions of the country where there is 
ndant rainfall, there are always 
fimes when the surface of the airport is 
iry and ready to be beaten into dust by 
riving planes or automobiles. 

Of the non-routine causes for wear 
tear in aircraft, dust is easily the 
most formidable and costly. Dusty land- 
ag strips permit clouds of gritty dirt 
be formed, which are sucked into 
engine and permeate the entire 
re of the airplane causing rapid 
tterioration and expensive repairs. 
An example of the bad effects of 


tomparatively new lightplane was 
ought in to get a complete new set 
rudder and elevator cables and their 
illeys. 
Dust from an unturfed airport had 
iiltrated the fuselage and had become 
rapped between the cables and pulleys. 
sult was that the cables had chafed 
itil they became stranded, and the 
ffooves in the pulleys were so badly 
orn that they would not accommodate 
€new cables and hence also had to be 
tnewed. By the time this plane was 
again ready for flight the bill was well 
into three figures. 

Now, this wear was certainly not 
due to bad design, nor was it caused 
Y poor materials. There was no 
method of preventing it as long as the 
owner kept his plane at that airport. 
So, he moved to another airport—one 
‘vered with good turf—and profitably 
talanced the increased cost of travel 
‘gainst the longer life and lessened re- 
pair bills. Moreover his description of 
the effects of dust at the former field 
‘aused several of his acquaintances to 
leave that port also. 
This is not an extreme instance. A 
isty held means dusty work benches 
and gritty engines. Even with the best 
intentions and the strictest precautions, 
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ist on control cables was brought to- 
he writer’s attention recently when a_ 


WHY’'S AND HOW'S 
OF GOOD AIRPORT TURFING 


For laying the dust bogey, grass-surfaced airports and runways. are 
prescribed as both economical and easily made, if certain basic 


conditions are fulfilled. 





whirling dust cannot be kept out of a 
hangar unless business is so slow that 
the doors are never opened! The only 
remedy is to prevent the dust from be- 
ing formed and the most effectual and 
economical method is to seed the field 


to grass. 


To the uninitiated, this is thought to 
be merely a matter of throwing down 
seed and letting nature do the rest. In 
reality, though natute does do most of 
the work, quite a lot of preparation is 
required before nature will consider the 
ground as worth the trouble. The fact 
that grass seems to grow everywhere 
invading flower beds and encroaching 
on country reads, dées not mean that 
it is producing the: same results as 
would be. required for an airport. If 
even 20 percent of the grass survives, 


it still makes quite an impressive show- 
ing, but there is a lot of bare ground 
in between the clumps. 

Speaking on the subject of small air- 
ports, Charles I. Stanton, of CAA, re- 
cently declared: “Good turf is satis- 
factory for the average small airport. 
A good turf field with runways in two 
or more directions, making it usable 90 
percent ofthe time, could be built for 
the cost of a single paved flight strip 
which is safe less than half the time.” 

Unfortunately for the grass, airfields 
are not selected because of the type of 
soil, but for flying and accessibility. 
Seldom is the character of the soil 
given much consideration, in spite of 
the fact that establishing a good turf on 
the airport is a farming problem, pure 
and simple. 











Not a blade of grass in sight at this port in India, so they have to hire natives fo sprinkle 
water on ground fo lay dust before starting engines on test stands. 
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Expansion-growth system. When first planted, tufts of grass 
are 3 to 10 in. apart. (F. H. Woodruff & Sons photos) 





Second stage of tuff growth. Ground hetween 
tufts is partly covered by spreading of nodes. 





Final stage of growth where nodes have grown together 
into a tough sod permeating entire soil of the area. 
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Grass grows almost entirely jp y 
topsoil, even though a few long jo, 
may, in time, penetrate deeply, Sip 
we are safe in assuming that few opg 
ators have a thorough knowledge 
soil types, we can also be within rp 
son in considering that the soil jn que 
tion is not too well adapted for gras 
growing. 

To produce a well-covered field, f; 
of all the ground must be put in sha 
for the seed. This is a double operatig 
—cultivation, then fertilization, 

Grading should be carried out wit that 1 
the idea constantly in mind that gras Ling 
will later be sown on the surface. Th seeded 
light, fertile top soil should be scrap : 
to one side before filling in low spot 
then this soil should be brought j oat 
again when the heavier grading ; : H 
finished. If possible the grading should: 
be done in plenty of time to allow th 
ground to settle before seeding. A yer 
slight crown on the runway surface wi 
allow rain water to drain off into th 
surrounding areas, where it will 
evaporated by wind and sun. Any wee a 
growth may be effectively held dow ome 
by occasional mowing, which will pref ge. 
vent it. going to seed. 

Fertilization may be handled } blow 
spreading about 500 Ib. of farm fer appro 
tilizer per acre and disking into th Ast 
soil. Seeding should be done either it 
the fall or in early spring. If this oper 
ation is not completed before .the,en whick 
of April, the young grass will probably spots 
be badly handicapped by the hot Phod. 
weather during the summer months. Por 

Great care should be exercised i ful la 
selecting the types of grass to bé used follow 
and an opinion should be obtained from Co 
the state department of agriculture a 
to the best mixture for the soil and ha 
climate. droug 

There are two approved and wel Cr 
tested systems in use for propagatin cue, § 
a good turf. One is the old-time wil 
method of seeding and then nursing ti Se, 
crop along until it is sufficiently estab- ting 
lished to take care of most of the com th 
moner weeds without being choked of |. ds 
in the process. The other. is by plat space 
ing small crowns or nodes at distances Re 
varying from 3 to 10 in. and then watt rive 
ing for the natural sidewise expansio"l 1. 
to fill the intervening space. ie clime 

Each system has its advantages 40M i 
its advocates, and the airport owner W 
may consider them and decide which oe 
way best suits his own program ot ol 
taining a satisfactory turf with the 
least expenditure of time and money. 

Truthfully, there is no royal road s 
obtaining good turf. The CAA states 
that an expenditure of about $100 per 
acre is not an unusual cost. T 
sounds like a lot of good money to but} 
in the ground, but a glance at our 
companying chart will show that ® 
acre in area means about 430 ft 
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' in tll away 100 ft. wide, sufficient as long 
If roofs no night landings are contemplated. 
'. Sing his works out to about 21c. per run- 
W Opeqil ing foot of runway, which sounds 
edge @Mviter. If night landing is part of the 
tin Tel program, then the runway width will 
IN (uel ave to be 150 ft. in order that the 
T grag feld may be an approved landing area. 

: Taking first the seeding method of 
ld, fi garting turf: It will be necessary to 
: sha choose the mixture of seed best suited 
eTatiogl ) the soil and climate. If the airport 

BB is completely out of a farming area so 
ut Wit jot there will be no danger of crops 
it gras king choked out, crab grass can be 
ce. Th geded. This grass is classed as a weed 
Crapegal in farming districts because its growth 
’ Spoil; so strong and its spreading habit so 
ight persistent that few crops can withstand 











ling ‘Mit. However, it forms a very thick and 
shoul durable sod, provided that there is 
OW th thing within a quarter of a mile to 
A Ve je bested by it in the battle for exist- 
ce Wi ence, Apart from the characteristics 
ito th named, crab grass has no objectionable 
vill b habits. However, before seeding it, 
Y We consult your local agricultural experi- 
Sn mental station for advice. 
PR Of the other grasses adapted for air- 
ed b port use and at present obtainable the 
ys fllowing appear to have general 
te approval : 
2 "ll Astoria Bent is an underground 
gic creeper. This very desirable feature 
seal enables the grass to repair damage 
shal which would otherwise cause bare 
ig spots. Also known as Colonial or 
hs Rhode Island Bent. 
ed | Perennial Ryegrass makes a beauti- 
al ful lawn in combination with the two 
{from following grasses. 
ca Canada Bluegrass, which will grow 
| an dry, sandy, gravelly, or clay soils 


and stand either extreme wetness or 
| wel drought, 
rating Creeping Fescue or Chewings Fes- 
‘tim cue, giving a fine silky turf and which 
will grow even on sandy soils. 
Seaside Bent, hardy enough for put- 
ting greens on golf courses. Like all 
bents it is an underground creeper and 
tends to over-run flower beds or open 
anceif PACES. 
wait: Red Top, a perennial grass used to 
iil give a quick start since it accommo- 
(ates itself to a variety of soils and 
climates, Will flourish on soils defic- 
lent in lime. 
hich White Dutch Clover, the only seed 
t ob ot in the grass family which is used 
ie for building a sod. It is adapted to 
wy, th wet and dry climates. 
dt Bermuda Grass, the basis of most 
ates Uthern turf. A  tropieal perennial 
per Which grows either from seed or by 
This Pading habit. 
bury — Ryegrass, which as its name 
ro ee ates lives but one year. For this 
, an fm ‘**50n, is used chiefly to give a quick 
off Yeting crop during the time when 
“ower perennial grasses are maturing. 
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One Acre Gives This 
Length of Runway in Ff. 


°o 


50 100 150 








250 300 350 400 


Runway Width in Ft. 


Chart shows length of one acre of runway in feet for various widths. 


Obviously, though each variety of 
grass has some special quality, a mix- 
ture comprising several types having 
special properties is frequently indi- 
cated. O. M. Scott & Sons Co. advises 
use of the following mixture for air- 
ports where climatic or soil conditions 
are not exceptional : 


40% Kentucky Bluegrass 

15% Red Top 

10% Perennial Ryegrass 

10% Hulled Corean Lespedesa 

10% Orchard Grass 

10% Chewings or Creeping Red 
Fescue 


% Wild White Clover 


Such a mixture would cost in the 
neighborhood of $35 freight paid per 
100 lb., which would cover an acre 
with good growth in the first season. 
Good results may also be obtained by 
seeding at the rate of 75 Ib. per acre 
and waiting for subsequent growth in 
the second year. 

Use of 500 lb. of farm fertilizer pre- 
vious to seeding is advisable, and this 
added expense is justified because the 
resulting growth is very much better. 

While fall is a better seeding time 





Large airports can advantageously use such 
units as this "Gross Blitzer," which runs at 
20 mph. and cuts 400 acres aday. (Worth- 
ington Mower Co. phofo). 


than spring, it is usually safe to seed 
at the beginning of the year before the 
end of April. If seeding is postponed 
later than this date, summer heat will 
damage the young growth. 

Runway grass should not be cut as 
short as a lawn. For small airports 
where the total runway area may. be 
less than 20 acres, the mowing contract 
can advantageously be let to a neigh- 
boring farmer. Grass should not be 
cut oftener than is necessary to keep 
down high growth and weeds, because 
as much as 20 percent of the plant food 
in the soil may be withdrawn by the 
expedited growth entailed in frequent 
cuttings, necessitating additional ferti- 
lizer at intervals of two or three years. 

The second method of turf propaga- 
tion—by means of planting small tufts 
or’ nodes—is a system which has been 
proven many times to give an ex- 
tremely tough sod, a leading example 
being the U. S. Army’s Honolulu 
parade grounds, which get plenty of 
wear. Advantages are that after the 
turf has completely covered the ground 
it is practically indestructible under 
normal airport wear. 

To obtain coverage in the same year, 
it is necessary to plant with 3-in. spac; 
ing, which entails considerable work. 
If it is not necessary to have complete 
coverage until the end of the second 
year, the tufts may be placed twice this 
distance apart. And on a “long range” 
program, spacing may be as much as 
1 ft. 

In any case, this system does not give 
as fast growth as the seeding method. 
Much of the growth goes into spread- 
ing roots, and accordingly not so much 
cutting is required. In fact, one 
variety of “Flawn” stops growing at 
between 4 and 5 in. 

Large airports have a special grass 
cutting problem. Where there are 500 
or 600 acres to be cut, the manager has 
the choice of two courses. Either he 
can use ordinary cutting equipment and 
keep it constantly in use, selecting 
machines of a size which will just keep 
abreast of the growth, or he may in- 
vest in a modern high-speed mower 
which will care for the largest airport 
in two days and then may be remove 
from the field until the grass grows up 
again. 
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Prefabs Show Real Promise 
For Postwar Hangarage 


By EDWARD E. THORP, Assistant Editor, "Aviation" 


Peace is seen bringing a big—and consistently growing—need for 
aircraft housing; and as a means of meeting the broad demand, 
the readily erected, right priced, small hangar is an odds-on bet. 
Accordingly, the prefabricators are now venturing into the field, 
and detailed here are varying types of structures they think will 
fill the bill. 















































Douglas fir plywood hangar built by Halliday Co., Burlington, 
Ont. to RCAF designs. Having integral plywood floor, hangar 
may be mounted on wood blocks on soft ground. 


























Halliday hangar open. Front drops to form ramp, while sides 

arene fold or slide to give full opening. Entire front section is sup- 
ported by cantilever type framework extending from rear. 
Hangar can be erected by inexperienced labor. 
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NTIL Now, the aircraft owne 
| | has had, virtually, but tw 
choices in the matter of storin 
his plane. Either he could rent spac 
in a large public hangar at from $1 
to $25 per month, or he could tie down] ¢ sup 
his plane outside with no protection woh, 
from the weather. 
Of course, it has been argued that a 
airplane which can be flown in any§ animal 
weather should be capable of with4 syrivir 
standing that same weather when not the re 
in flight. But, like the car parked all hoon | 
summer at the curb, it suffers a slowh. which 
but inevitable deterioration until, fin} ing f 
ally the CAA inspector grounds it for repair 
re-covering or an equally drastiol housed 
overhaul. of the 
The individual T-hangar was de¥ pyjitt 
signed to prevent just this kind off ay ¢p 
trouble, by providing a weatherprool§ atone. 
and secure shelter at a price but littl@] 4 ¢ 
higher than the extra repairs caused ogg; 
by undue exposure. In addition to thd jitte ; 
longer life expectancy afforded thd shout 
plane by use of such a hangar, th Tye 1 
owner receives an additional dividend] jn.4 4 
in reduced insurance rates and als depth 
immunity from damage. 
In all parts of the country, manufacg —_ 
turers who have been supplying port 
able and knocked-down buildings ar ot 
now building prefabricated hangar folding 
which sell for between half and tw 
thirds of what local costs have bee 
for buildings erected by ordinar] 
methods. 

Prefabricated buildings are no ne’ 
idea. Even before the present war thi 
business had reached large proportion 
and its growth has been accelerate 
recently by contracts for barracks 
storehouses, and many other types ° 
buildings. 

Materials vary from galvanized shee 
steel to plywood and lumber, bu 
Douglas fir plywood has become 
of the most frequently used material 
because of its strength and rigidit 
when glued to the supporting fram 
work. This plywood also is partly fir 
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resistant, requiring a much greater 

— B exposure to fire before it burns than 
is the case with plain lumber. The 
resinous plastic bonding agent, now 
ysed instead of old-style glues, will 
withstand any stresses which do not 
jestroy the wood, and this agent is 
ynaffected by water. 


Foundations 


If the hangar is to be regarded as a 
yermanent structure, a foundation of 
sme kind will be necessary to keep 
the sides off the ground. In parts of 
the country where there is neither 
drifting dust nor heavy snow, wood 
blocks will often suffice. These blocks 


should be given a coat of tar or as- ‘i 

phaltum applied hot, to prevent destruc- T-hangar by Otto Aviation of Bloomfield, N. J. It sells for less | 

WN tion by insects. In many sections of than $600, while labor cost is put at $40. Galvanized steel 

twa h S hi : roof will carry 55 |b. per sq.ft. snow load. Walls are of 
i the Southern States this system 1s used Transite. Doors are mounted on telescoping track. 

TINGE for small building foundations with 


pac apparent satisfaction. There is no 
| $158 doubt that blocks are the cheapest form | 
lownl of support for the purpose. 
ction’ §=Where concrete foundations are used 
the increased cost is offset by the re- 
at aml sistance to dust, insects, and small 
any§ animals. The writer has seen a very 
with4 thriving colony of mice removed from 
1 NOW the rear part of a plane which had 
d alll teen stored all winter in a hangar 
SlOW9 which had no foundation. After pay- 





























fin ‘ing for removal of his guests and 

t fot repairing the damage which their . 

stil housekeeping had caused, the owner | 
of the plane jacked up the hangar and | 

j des built a concrete foundation beneath it. . 

aba — next winter the plane rested Three-view drawing of Otto T-hangar with 40 ft. door opening. iT 

littl A foundation can be built at small 

we cost, if the owner is willing to do a 

4 " little manual labor in digging a trench wise there will be danger of cracking to the site from various supply points. 

th about 1 ft. deep and the same width. during cold weather. Concrete blocks If it is decided to use a poured 

a The bottom should be leveled off so are satisfactory and frequently can be foundation, forms should be made of 

va that the wall will contain the same purchased locally for less than the cost rough lumber, with 2 in. sq. stakes 
depth of concrete at all points, other- of hauling sand, gravel, and concrete driven into the bottom of the trench 

ufac 

port 


; ary Prefabricated "V-40" hangar by Texas Pre-Fabricated Housing Co., of 
Dallas, measures 40 x 24 x 9 ft. It has sectional canopy-type door 
folding vertically, saving ground space. Cost is about $600. 
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Plywood, steel, and concrete hangar designed by Harmon & Peddie, i| 
architects, for Beech Aircraft Co. Idea is that a hangar should not 
cost more than half price of the plane. (Courtesy ‘Practical Builder’) oe am 
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Elevation and floor arrangement of Beech- 
craft plywood hangar showing simple con- 
struction. It's figured hangar could be built 
by a local contractor for less than $1,000. 


and prevented from spreading by 
cleats nailed across the top. These 
stakes are placed outside the boards 
forming the mould or form into which 
the concrete is poured. A layer of tar 
paper on the inside of the boards will 
prevent any tendency of the concrete to 
stick to the forms. 

As will be noticed from the illustra- 
tions, even such a simple thing as a 
small hangar lends itself to a variety 
of detail. Since the structure is de- 
signed and practically built around 
the plane for which it is intended, the 
ingenuity of the builder is limited only 
by dimensions and materials but is 
totally unfettered by tradition or archi- 
tectural prototypes. Consequently, we 
find ourselves with a number of differ- 
ing designs, all strictly functional and 
seemingly equally efficient. 

Two classes of users appear to com- 
prise the most promising field for this 
kind of hangar. In one category is the 
small airport operator who has but a 
single standard hangar already filled 
with planes and tools. In the other is 
the light plane flyer. Because the per- 
sonal-plane group will 


vary con- 


stantly in size, the hangar space pro- 
gram must necessarily be as elastic as 
the number of planes. This is where 
the ready-to-erect hangar fits to per- 
fection, since it can be ordered and put 
up by the time the new plane is deliv- 
ered. 

If the airport owner wishes to inau- 
gurate say, a “five year plan,” the low- 
cost prefabricated hangar permits him 
to lay out a master program in detail, 
while yet keeping his annual expenses 
within, his budget. In addition, there 
will be the positive advantage that 
each unit will be complete and divi- 
dend-paying as soon as erected, for 
there will be no necessity for invest- 
ing in buildings for which there may 
be no demand at the time. 

Among those interviewed regarding 
this subject, the chief objection ap- 
pears to concern the cost of flooring 




















Section Door 


Section of door of Beechcraft hangar illus- 
trating laminated arch construction and con- 
crete sill. 


the hangar when built. Indeed, with the 
concrete floor having an average con- 
tract price of about $0.24 for work 
alone and extra for materials and grad- 
ing, the cost of it may well be one- 
fourth of the whole expenditure. 
Several substitutes have been used 
with satisfaction. Various asphaltum 
paving compounds have proved satis- 
factory. For instance, Stabinol has 
been used largely by the Armed Forces, 
with such success that it is likely that 
this material will be used considerably 
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Another T-hangar, also designed for Beechcraft by Harmon & Peddie. Folding plywood doors 
on top track furnish another example of light and economical construction. Cost: Less than 


$1,000. (Courtesy "Practical Builder”). 
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Plan and front elevation of Beechcraft T. 
hangar, showing section of open web joist 
for stiffening roof. 


in the future, both as a waterproof 
floor covering and also to afford a 
slightly sloping watershed for a space 
of several yards around the outside of 
the hangar. Having a life expectancy 
of five years per application and being 
low in first price, it appears well adapt- 
ed for this use. 

Certain factors govern the length of 
useful life for small hangars. Though 
the new resin glues are rot- and mois- 
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ture-proof, the wood composing the Fir 
material requires a certain amount of @ ‘0 | 
protection. If ordinary paint is used 9 fort 
for the outside finish, it is probable 9 ‘tr 
that repainting will be necessary every @ be to 
second year, whereas the new plastic- @ ‘st ¢ 
base paints—sprayed instead of brush- 9 Lver 
ed—should give three or four years ™ (lose 
service even under the worst weather 9 part: 
conditions, and longer if the wear and 9 ad 
tear are not so great. indi 

In any case, it should be remem- 9 te 
bered that a smartly painted set of 9 Satio 
buildings will not only last far longer It 
without repai-s, but the clean and neat jj "anu 
appearance will likewise prove im- ber 
portant in attracting new business. erect 

A weatherproof hangar fitted with a separ 
good lock will have its usefulness con- carpe 
siderably enhanced by the addition of a 9 “bl 
good workbench and tool locker. Pro- 9 ‘ass 
posed CAA regulations appear to have vata 
in mind the granting of permission to “ye 


flyers to do their own periodical inspec- 
tion and light repairs. This will save 
much small expense and time, which 
combined in the past to cause a large 
percentage of the drop in enthusiasm 
on the part of the owner. 

By enabling the small airplane own- 
er to fly more cheaply, these propo 
regulations will bring about a greater 
sale and use of aircraft and will even- 
tually result in larger business to the 
small airport owner, both through 1- 
creased sales of oil and fuel and m 
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overhaul and heavier types of work 
for which the private pilot is neither 
wficiently skilled nor equipped. 

Bearing these facts in mind it is 
wite evident that the prefabricated 
hangar should find a_ considerable 
narket in the not-so-far-distant fu- 
wre, providing the prospects come to 
recognize the fact that they will be 
dollars ahead by protecting their planes 
jom the elements and through having 
places where: they can turn their spare 
ime into cash savings by doing much 
of their lighter work. 

When purchasing a prefabricated 
hangar there are several factors to con- 
jder, The question of quality—strange- 
ly enough—hardly enters the picture, 
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Grouping Diagram 





Method of grouping T-hangars with sufficient 
ace between to permit access from all sides 
in case of fire. 


eause the firms manufacturing these 
wits are not newcomers in the busi- 
ness but have been fabricating small 
huildings for many years and have 
karned the best materials to use and 
how to work them. 

First cost may be divided. up into 
two parts: Factory price and freight. 
for the reason that longer hauls always 
cost more than short ones, it is advisa- 
le to select a firm near enough so that 
cost of delivery won’t discount the deal. 
Every manufacturer can quote a very 
ose estimate on freight rates to any 
part of the territory he usually serves, 
and so the prospective buyer will not 
ind it difficult to work out a price for 
the hangar laid down at his nearest 
station. 

It is advisable to request from the 
manufacturer an estimate of the num- 
it of hours of labor necessary to 
tect the hangar. This should include 
*parate estimates for unskilled and 
‘arpenter labor, there being a‘ consid- 
table difference between these two 
tlassifications, There is also a large 
rariation in the amount of supervision 
quired, a carpenter being quite capa- 
ble of working for long periods without 















“a and end views of Douglas fir plywood 
gar built at Alma, Mich., by Earl Bren- 
"man. Cost approximated $600. 
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Mellor-Howard seaplane base at Ridgefield Park, N. J., built by John Cooper Co., Hacken- 
sack, N. J., for about $4,000. This hangar will handle anything smaller than an airliner. Shop 


and office are at side. 




















Small airport buildings can be economically built 
from Q-panel made by Robertson Co., Pittsburgh. 


there, being any need to oversee his 
work, whereas unskilled labor fre- 
quently must be guided to prevent 
costly mistakes. , 

For areas where there are unusual 
conditions—such as danger of fires 
from forest or prairie conflagrations, 
high humidity due to swamp lands, or 
material—erosion from drifting dust 
and sand—special materials have been 
developed. One of these, called RGM, 
has been used for hangar and other 
building construction in all parts of 
the world. Being sheet steel covered 
with tightly adhering, asphalt-impreg- 
nated asbestos, it is both fire and weath- 
er-proof. The manufacturer, H. H. 
Robertson Co., states that this material 
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has weathered many hurricanes and 
tropical storms without harm or deter- 
ioration. 

Summing up, the prefabricated indi- 
vidual hangar gives: (1) Safety from 
fire, unless a general conflagration; 
(2) safety from theft of parts or tools; 
(3) protection from accidental damage 
from operation of other craft; (4) 
working space for performing many 
small money-saving jobs; (5) more 
flying time, since plane is always avail- 
able when needed without moving other 
aircraft; and (6) freedom from dust, 
which is unavoidable in a large han- 
gar where handling of many planes 
necessitates doors being open most of 
the time. 
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; These Traffic Estimates 
Will Serve Operators and Producers 


By WILLIAM FRIEDMAN, York Research Corp. 


Presenting a key method of predicting travel requirements in both 
commercial and personal planes—in order to guide management in 
both airline and manufacturing fields. 





operations, it is necessary to get 

the most accurate information pos- 
sible on the anticipated traffic, not 
alone as a measuring stick for airline 
operators, but also for those who are 
concerned with airport planning and 
management, also those who are to 
build the necessary aircraft. 

In making these estimates, one of 
the most important factors involved— 
the amount of increase in mileage trav- 
eled by all means of transportation— 
is often completely neglected or else 
studied so superficially that the results 
are of little value. 

It is, however, felt possible to evalu- 
ate this factor by a rational method 
that gives results which are much more 
accurate and meaningful than those 
derived by arbitrary guessing. 

These accurate estimates are neces- 
sary for economical production of 
planes where the methods of fabrica- 
tion and finance may vary greatly with 
the quantity to be manufactured. They 
are needed even more in airport design- 
ing. Expert planning can produce an 


I N PLANNING for future aeronautical 


airport which may later be expanded 
to many times its initial capacity but, 
unless this planned expansion is based 
on realistic predictions, the airport may 
never operate on a sound basis. 

Predictions of future air travel are 
often made by assuming that air trans- 
portation will take over varying per- 
centages of the passengers now carried 
by other means of travel. These per- 
centages are worked out on the basis 
of time saved, differences in comfort, 
cost, and other factors. However, al- 
though these figures account for diver- 
sion of mileage to the air, they do not 
consider the .creation of additional 
mileage, except that due to expected 
population increases. In other words, 
there is an implied assumption that the 
average person will travel the same 
number of miles as last year or the year 
before. 

This is an assumption that can be 
disproved easily by checking past rec- 
ords. In 1925 the number of passenger 
miles traveled by auto, bus, rail, street 
car, etc., totaled 291,000 million. By 
1940 the population had increased 15 





Table |—Comparison of 1925 and 1940 Travel 











1925 1940 

> Passenger Ave Passenger . Passenger Ave Passenger 

billion mi. billion =. billion mi. 8 billion hr. 
Commutation. ........... 6.6 18 .37 4.0 23 — 
Bs os aoe cea ks 15.4 22 -70 11.6 29 .40 
sae rer 14.0 26 .54 8.2 34 24 
a |) > ea 48.0 15 3.20 26.8 18 1.49 
| a ee ee 7.0 12 .58 21.0 20 1.05 
Automobiles.............. 200.0 14 14.29 498 .0 25 19.92 
PS RRR Re re i Eo ee 1a 120 -O1 
Personal Planes...... es SP” gag oe ee ee 6 90 - 01 
DGS bins or escnaws 291.0 19.68! 571.3 $28.29 


1 Gives 173 hr. spent traveling per person in 1925, i.e., 19,680 + 114 {mition population in 1925) : 


* Gives 176 hr. spent traveling per person in 1940, i.e., 23,290 + 132 (million population in 1940) ~~. | 
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percent and, under this assumption, the 
new mileage figure should have been 
335,000 million. Actually the figure for 
automobile travel alone was 498—fully 
50 percent higher. And that was for 
autos only—the railroads and_ buses 
were still carrying plenty of passen- 
gers. 

The fallacy is, obviously, that the 
average person doesn’t travel the same 
distance every year. If he is trying to 
decide whether or not to make a trip, 
considerations of distance independent 
of time enter as factors only in that 
they affect cost. When our average 
man doesn’t visit a friend 100 mi. away, 
it’s not because he thinks that isa 
long distance, it’s because he feels that 
3 hr. or more is a long time. If he 
could make the trip in 1 hr., he would 
do it a lot more often. 

The one term that appears to remain 
fairly constant over the years is the 
time, not the mileage traveled. This 
can be verified by again comparing the 
1925 and 1940 travel figures. Table I 
lists the number of passenger miles for 











each type of transportation. The num- - 
ber of passenger hours is determined ar 
by dividing each mileage figure by its 
corresponding velocity. It should be @ pe: 
noted that this velocity is not an aver- Mi yea 
age cruising speed but the much lower #@ tr. 
average point-to-point speed, since this T 
is the only thing that interests the Mj tha 
traveler. sai 
The total number of passenger hours 
for 1925 divided by the population 
that year shows that the average per- 
son traveled about 173 hr. A similar 
calculation for 1940 gives 176 hr.gy 
These two values differ so slightly tt ia 
will be assumed that the time spent per Pill 
Elee 
Buse 
Aute 
Table I|—Variation of Average Aik 
Travel Speed Perg 
+ 1925 1M 1950 
«it, 48° ae 
pena: oo a 


AVIATION, June, 194 


n, the 
been 
re for 
-fully 
s for 
buses 
ssen- 


t the 
same 
ng to 
trip, 
ident 
that 
rage 
way, 
is a 
that 
f he 
vould 


main 
; the 
This 
x the 
ble I 
s for 
num- 
ined 
y its 
d be 
wver- 
ower 
. this 

the 


ours 
yn in 
per- 
nilar 
hr. 
ly it 
t per 



















/ 

v 335,000 
2,150 

‘ AIRLINES PERSONAL 
358 
17,300 
86 1,000 / 
a 1925 1940 1950 1925 1940 1950 














person in traveling is constant from 
year to year and is approximately 175. 


hr. 


The most noticeable effect of this is 
that every increase in the speed of 





travel proportionately increases the 





total mileage traveled, as shown in 
Table II. Thus the airplane, with its 
high speeds, creates billions of passen- 
ger miles of travel. The automobile, if 





(ont 


Table I1|—Comparison of 1946 and 1950 Travel 























1940 1950 

P. r Passenger Method of “Pa : A Passenger 

billion r. billion hr. * 5% redistribution billion hr: sso billion mi. 
Commutati SR: ee 178 89.27 4.8 
Day Coach... “40 420 20% to airlines 3360-33 11.1 
Palma... 24 252 {olen}. mw « 5.5 
Ele, R. R SAE > OE ES ~ 1.564 20 31.3 
mo aoe eo me Le cerns ae ae See 
Automobiles... 19.92 20.916 { -4% fo airlines |} 20.707 30S 621.2 
Mitlines. oo... .01 .010 Increase as 226 ©1140 31.6 
Personal planes.’ )  ” ‘01 ‘010 above "201 «105 21.1 
I. «a cateart 23 .29 24.452 24.452! 754.2 


mir} 176 dy traveling per person in 1950, i.e., 24,452 + 138.6 (million population in 1950, gaged as 
percen' 
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Table IV—Planes Needed to Carry Air 
Traffic in 1950 


Personal 
Airlines planes 
per plane......... 30 2 
Hr. per plane oe a 3,500 300 
: et of above two items) 105,000 600 
. per yr. 
(from Table II)........... 226 -201 
Planes required (quotient of _ . 
above two items).......... 2,150 335,000 





facilities slightly increased its~speed, 
would create sufficient new mileage to 
more than offset its losses to the air- 
plane for several years to come. 

In Table III the 1940 figures are 
projected forward to 1950. This is 


done in two steps. First the number. 


(Turn to page 261) 
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Distant Reading Compass 
Takes Lag Out of Headings 


By M. J. WAINWRIGHT, Pilot Officer, RAF 





























Photo of direct reading compass, cover removed, shows: (1) Rotary converter, (2) short cir- 
cuit resistance, (3) pivot, (4) outer ring of gyroscope, (5) inner ring, (6) fixed halt of 
gyroscope, (7) axis on which free half of gyroscope rotates, (8) outer frame, (9) contact 


‘assembly, (10) inner frame, (11) cylindrical weight for vertical balance, (12) north-seeking 


magnet, (13) scale, (14) index pointer, and (15) corrector box for local deviation. 
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New instrument gives steady, 
accurate heading even while 
plane maneuvers or takes evas- 
ive action. It also works in con- 
junction with automatic pilot, 
air position indicator, and bomb: 
sight. 





NCREASED ACCURACY IN AVIGATION 
f has been made possible with the 
development of a new instrument 
known as the Distant Reading Gyro- 
Magnetic Compass, which is capable 
of indicating a steady heading in dif- 
ferent parts of an airplane simultane- 
ously, unaffected by acceleration, decel- 
eration, or moderate evasive action. 

In the early days of the war, the old 
magnetic compasses were still in use. 
Unstable and sluggish during manew- 
vers, they were particularly inaccurate 
if situated near armor plating, and 
they had up to a 30-deg. error after an 
airplane’s guns had been fired. 

Then the Royal Aircraft Establish- 
ment, at Farnborough, began research 
on a distant reading compass, and the 
instrument developed is now in general 
use with the AAF and the British Em- 
pire air forces. 

As indicated, the main function of 
the new compass is to show magnetic 
north in several parts of an airplane 
at the same time, undisturbed by local 
magnetic fields set up by electrical cit- 
cuits, ferrous materials, or by the move- 
ments of the craft; and it is also de- 
signed to work in conjunction with the 
automatic pilot, automatic bombsight, 
and air position indicator. 

The installation comprises a master 
unit, normally located in the tail and 
remote from armor plating and electr!- 
cal circuits; repeater compasses for the 
pilot, avigator, and bombardier; and 
a variation setting corrector making 
allowance for local variation up to 30- 
deg. east or west of due north. 

This master unit is the installation’s 
main component. It consists of a gyt@ 
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scope, a north-seeking magnet similar 
that in an ordinary compass, and an 
dectrical transmission system through 
which the airplane’s headings are 
shown on the various repeater com- 
passes. The placement of the unit cuts 
jown local deviation to a point where 
it can almost be ignored. The magnetic 
element, therefore, takes up a position 
which accurately gives the bearing of 
magnetic north. Mounted above this is 
2 high speed gyroscope spinning at 
approximately 12,000 rpm. in a gim- 
bal system which maintains rigidity in 
sace whatever the plane’s movement. 
These two elements combined give an 
accurate bearing of magnetic north in 
all attitudes of flight. 

A small gyroscope always has a rate 
of precession which over a long period 
of time would give a considerable er- 
ror. In normal straight and level flight, 
therefore, the magnetic element is the 
controlling factor in determining the 
heading of the craft, and the precession 
of the gyro is corrected, by means of a 
switch which closes a circuit to electric 
magnets, whenever the two elements 
are out of alignment, thereby applying 
atorque to the gyro and precessing it 
in the required direction until the two 
units are aligned. 

When the aircraft makes a turn, the 
gyro remains stable and continues to 
give the plane’s correct heading, apart 
from a slight error of not more than 1 
deg. because of the deflection of the 
magnetic element by the vertical com- 
ponent of the earth’s magnetic field. 

On top of the gyro unit is a wiper 
arm which completes the circuit for a 
motor driving the inner case of the 
master unit in the opposite direction to 
that in which the plane is turning. 
These movements of the inner case 
are transmitted to the repeater com- 
passes (situated in other parts of the 
craft) by means of a screened three- 
Wire system to a series of separate 
three-phase synchronous induction mo- 
tors located in each repeater compass. 

An ordinary magnetic compass in- 
volves considerable work for an aviga- 
tor since the magnetic poles are not 
coincident with the geographic poles. 
The angular variation changes not 
only from place to place on the earth’s 
surface but is constantly undergoing 
change in the same place. An allow- 
ance tor this is made in the distant 
reading compass by means of the varia- 
lion-setting corrector. In ordinary 
compasses magnetic readings are con- 
verted to true directions by applying 
local deviation and variation. 
= the new instrument, deviation is 

most negligible and variation is set 
automatically and instantaneously by 
means of the variation corrector, which 
Mcreases or decreases the readings of 
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the repeater compasses relative to those 


of the master unit, according to the. 


easterly or westerly variation set on 
the variation corrector dial by the 
avigator. 

To prevent accidental de-synchro- 
nization of the repeaters with the varia- 
tion corrector when the compass is 
switched off by movement of the cor- 
rector knob, a magnetic clutch is in- 
cluded. This dispenses with the neces- 
sity of checking the synchronization of 
corrector with repeaters every time the 
airplane is flown. 

Thus it can be seen that the distant 
reading compass gives accurate, true 
headings in several parts of the craft 
at the same time in banked turns, dur- 


ing evasive action, in climbs and dives, 
and while accelerating and decelerat- 
ing, meanwhile placing little responsi- 
bility on pilot or avigator. It is con- 
trolled by two switches: An “on-off” 
switch, which is set in the “on” posi- 
tion before the plane is moved and in 
the “off” position only after landings 
when the craft.is finally at rest; and a 
“normal setting” switch, which is gen- 
erally used only before flights. When 
the compass is first switched on, the 
gyro may not be correctly aligned with 
the magnetic element. Normal rate of 
precession of the gyro is about 5-6 deg. 
per min. and reduces the time to about 
3 min. 


(Turn to page 247) 









































On opposite side of compass is seen: (1) Two-way relay, (2) reversing electric motor, ( 3) 
electrical transmitter, (4) transmitter, (5) pivot, (6) outer ring of gyroscope, (7) inner ring 
of gyroscope, (8) gyroscopic rotor, (9) electro-pot magnet, (10) outer frame, (11) inner 
frame, (12) cylindrical weight for vertical balance, (13) north-seeking magnet, (14) scale, 
(15) index pointer, and (16) corrector box for local deviation. 
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Superfort Mockup 





Is Ditching Classroom 


Getting eleven men out of a 65-ton Boeing B-29 after it's been 
dunked in the blue Pacific takes a precision technique developed 
by painstaking practice. Seen here is how the crews get—real- 
istically—that vital practice in a special bomber mockup rigged 


at Lake Susannah, Fia. 





1. Top: In the forward pressurized compart- 
ment, B-29 pilot prepares for impact by brac- 
ing feet on rudder pedals, knees flexed. Super- 
fort commander (not shown) takes same posi- 
tion. Bombardier lies sidewise on floor, his 
back against commander's aisle stand, while 
flight engineer and right waist qunner take 
places sitting on floor with hands laced be- 
hind their heads. In actual ditching, men 
would wear chutes to cushion backs against 
impact. If forced down at sea when winds are 
below 35 mph., approach and landing is 
made crosswind and_parallel to crests and 
troughs of swells; in stronger winds, or when 
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no waves exist, ditching is into wind. (AAF 
Tactical Center photos) 


2. Immediately on "landing", commander and 
pilot unbuckle chutes and exit through cabin's 
side windows and go fo left and right wing, 
respectively. From nose to tail a B-29 has six 
emergency exits. No predictions can be made 
on how long a Superfort will remain afloat. 
Though AAF records show that one B-29 sank 
in less than 3 min. after hitting, another one 
floated for two full days, was finally taken in 
tow by a destroyer, then was dragged ashore 
to be salvaged. 




















3. Tail gunner, dubbed “caboose man”, leaves 
his pressurized compartment to join other 
crew members on left wing /n real forced 
landing, on order, “Prepare for ditching, 
crew members would destroy all confidential 
equipment before plane came down. At inter 
phone command, or single long ring oa alarm 
bell, crew braces for impact. Recomme 
bracing positions on B-29 are: Secured 
safety belt and harness; seated, back against 
a forward bulkhead, hands clasped behind 
head; or full length with back on floor, feet 
against a forward bulkhead, knees sli 
bent, and hands clasped behind head. 
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4, Following “landing” impact in water, all 
crew members follow a well-ordered escape 
routine and head for rubber life rafts. Bom- 
bordier and men from four crew stations on 
tight side of plane go fo right wing. Upper 
gunner, fail gunner, and men who ordinarily 
fy on left side (avigator, radar observer, 
ad commander) go fo left wing. Average 
time for an entire crew to be out of plane 
ond into rubber boats is 1 min., but recently 
a crew sped through ditching procedure in 
45 sec. 


5, This is one of two brilliantly colored rub- 
ber life-ratts, each designed to carry six men 
md emergency equipment. Rafts auto- 
notically leave compartments atop fuselage 
and bounce onto wings fully inflated. If each 
man does his job properly, raft will be carry- 
ing fares, short-wave radio, sea marker pow- 
der, water, food, fishing equipment, and 
other supplies to sustain men until rescue is 
ehected. AAF states that these light boats 


can withstand even severe storms. 
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6. Automatically inflated life rafts pop from 
special compartments on either side of 
fuselage. Seen here full length, bomber 
mockup was made specially by Boeing for 
AAF visual training program. It, is mounted 
on wooden framework and "dunked" by means 
of four hydraulically operated jacks. It is 
also used to train instructors (designated as 
personal equipment officers) in art of im- 
parting this knowledge to B-29 crews. 


7. Practice ditching of B-29 mock-up com- 
pleted, a full crew rows away in rubber boats. 
Missions from B-29 bases in Marianas to 
Japan usually require more than 14-hr. flying 
over lonely stretches of water, therefore 
ditching drill has become a top priority 
assignment for Superfort men. Practice like 
this helps to prevent confusion and delay in 
event of an actual emergency landing and 
helps morale of combat crews. 
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Impression of a 
shooting star super- 
imposed on a photo of 
Virgo spiral nebula 
taken from 

Mt. Wilson Observatory 
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The words are clear. Lockheed’s jet-propelled Shooting Star is the fastest airplane 
ever built. Yet the meaning of the words is known alone to those who work in flying 
science: to pierce the sonic band of turbulence, to seek the passage to velocities 
beyond. Watch this development. For just as the Shooting Star surpasses anything 
to come before, future Lockheed craft will lead the way—onward to uncharted 


zones of speed, onward through the arc of space and time we know as distance. 


LOOK TO GL ee Sm LEADERSHIP 


Lockheed Aircraft Corporation, Burbank, California * ears abead in the science of flight 
AVIATION, June, 19# 
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Physical and Electrical Properties 
Of Beryllium-Copper Alloys 


Beryleo 225C is recommended for applications where higher hardness is required than in 20C. 
It is used for safety tools with cutting edge. 


Physical Properties 





PRO MENOIOIEDD 55 5 5.08 9:nc'ulee oo mmceleainlana male maaan eee 110,000 to 165,000 psi. 
Yield INGER es: oie cine vlc eo Wielka wis Ee lems wie ale wie we ee 90,000 to 140,000 psi. 
J OO ee ee eee wert ne Seva ate ce Rockwell C-25 to C-44 
WOMEN Te ESE. gsc oc ess nares © A eS Ce ened oe een ee 1% to 3% 
PUREE CUUEIIOSR VED) 5 ick 2 i aie bn bore baw Ould 6 we shana anedin waaee 25% IACS 
I SING, 53 so’ e di 0c sims oe ee ee em Walp & ae bia’ ae ee eee 4 to 12 ft.-lb. 
BOOTIMNE Go lols. <ciricte oaks cit ne 6 gba 0/ Os me he OS ets coe ee Cee 0.296 Ib./eu in. 
BEOUE COMMMINUNWEEY 6 2. ok oe tans cca cMevecaes Same as electrical conductivity 


Berylco 275C is hardest alloy for dies and plastic mold applications but does not have ductility 
and impact resistance of 20C. It can be hardened to Rockwell C-45 or better. 


Physical Properties 





TORIES DUMUMUE 60s 5 cu Ge Gare tego we ce eee tere 125,000 to 170,000 psi. 
WIGHE GELOMMUM sie.cs Coc. csisbecdancnceee Caeembek cw een 110,000 to 145,000 psi. 
FPO eT Ce Ee ee © Rockwell C-35 to C-46 
OM MNNOM TD TB ois ss 80 dole ce Wecwee 06s 0. ce Seles ce wale eae pee 1% to 2% 
DAPCOPEEGE COBGUCEIUICY ons le c ce ccc stcnnsatacecce Sean eedetiane wer aees 25% IACS 
SP SINGS 6 oo. w kok. cord de oe Chew cu ces Mc aine ae a wee 3 to 9 ft. Ib. 
pT Pree eee ert er re Ree, 0.292 lb./cu. in. 
DERE GUIROR IES 6 6d + occ sade ckaenceaeeemewee Same as electrical conductivity 
Beryleo 20C is a high strength alloy which can be heat treated to high hardness and tensile 
N strength. It is employed for parts requiring impact and corrosion resistance with good 


wearing properties. 


Physical Properties 





‘Gib MELOD UE. o:6 5 55 cides wad edge’ comes a eae wanes 110,000 to 160,000 psi. 
WAGE MENGE: 6.056 fea orc ca tea RER Re Ras ae ae Kev Coan 95,000 to 140,000 psi. 
Re 0 palate tee be ee we He Ede Ee Oke ee ae Rockwell C-25 to C-44 
De ee Te ere ee ere rm -..1% to 2% 
WIREPIUEE COMOUCEIVIRS G6 0 6 io 0 win'tic 0's tins wc Ge ec awn vamneemneereenl 25% IACS 
WHUSMEVIUNDRCE 6 ido. cient vs eces docs eees sa etme e eee 3 to 9 ft. Ib. 
i WNORMRNINS ola wihidid. Sacavs.cln Ow Woe e mr ste alee aucia'e deeds pale Oe ae en 0.292 Ib./cu. in. 
DEAAY COMUAEACIOR bs. < wrecanls «0 be wa 50d a cma encres Same as electrical conductivity 


Sit tls lls as it 


Beryleo 50C has high electrical and thermal conductivity with somewhat lower hardness and 
tensile strength than 20C. It is recommended for refrigeration, electrical, and similar 
applications. 


iN Physical Properties 


Wee SENOR GR 6.5 5s Kain clates's cope ne are eee ee maanad 90,000 to 100,000 psi. 
Witter MONMIINELS so: 0:5: 5: & oho Slate odie ow iedala ale Sa ies Se aR 70,000 to 80,000 psi. 
Wena oo. css wae a tis binare ws Ole Stee ore oki ee ean Rockwell B-90 to B-95 
Wee ate MTR a ao 6 oa eco we oie pond © oe a hala Beale oe aies a 6% to 8% 
Weaeeen CONGUCEIVIEG: ....< «oi vnc coe on wee vscnecgiee aneay aa 50% to 60% IACS 
WGI 9 6c Kors wavewcen ned Same s we ws cowie spelewmeeee weauiaee 0.311 Ib./cu. in. 


(Courtesy Beryllium Corp. of Pa.) 
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Identification Standards 
Of Grinding Wheel 


Manufacturers Assn. 





STANDARD MARKING SYSTEM CHART 









Sequence 1 2 3 4 5 6 
Prefix Abrasive Grain Grade Structure Bond Manufacturer’s 
Type Size Type Record 
MANUFACTURER’S MANUFACTURER’S 
SYMBOL PRIVATE MARKING 
DESCATING EXACT TO IDENTIFY WHEEL. 
KIND OF ABRASIVE. 
(USE OPTIONAL) Very Dense to Open (USE OPTIONAL) 
Coarse Medium Pine Pine 1 9 
10 86 70 220 2 10 
12 36 80 240 3 n 
14 6 90 «280 4 2 Cissiieeien 
16 «654 «6100s 320 5 13 S~SILICATE 
ALUMINUM OXIDE—A ele 6 14 ian 
7] 150 500 7 15 a= 
SILICON CARBIDE—C 180 600 8 = Ete. a 
(USEOPTIONAL) E—SHELLAC 
O—OX YCHLORIDE 
Soft Medium Hard 


ABCDEFGHIJKULUMNOPQARSTUVWX YZ 


GRADE SCALE 











New system for identifying grinding wheels records. Where standard markings differ 
and other bonded abrasives uses the sys- materially from old form, it may be ad- 
tem shown below. Prefix at left of line is visable to use both old and new methods 
optional and is for manufacturer to use for an introductory period, thus to enable 


for his own symbol or brand name. Se- users to become accustomed to the new 
quence 6 (right) is for manufacturer’s markings. 
identification mark for private or factory (Courtesy Grinding Wheel Manufacturers Assn.) 





Sate Reet. 2 
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Science Searches for New Methods— 
New Materials for Speedier, Safer, Better Flying 


Pointing the way to broader horizons for air trans- 
portation, T.W.A. scientists are constantly at work 
behind the scenes. They check and regulate the most 
delicate mechanism. They find ways to improve and 
make even more efficient the latest in aviation equip- 
ment. It is their job, too, to discover new refinements 
to make present T.W.A. airliners better and to speed 
the way to the greater, more luxurious airliners of 
the future. 


An example of the search of science for a higher 
level of efficiency is the work of William Enbrecht, 
T.W.A. master mechanic. Here he examines an alti- 
meter in T.W.A.’s instrument shop in Kansas City. 
The work of scores of skilled T.W.A. technicians points 
the way to finer air transportation. It is the ‘‘inside 
story” of a great airline. 


Listen to ‘Science Looks Forward’’—new series of talks by the great 
scientists of America—on the Philharmonic-Symphony Program. 
CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


DRAWING BOARD BIRTH OF AN AIRPLANE- 


ing in closest cooperation with airplane —_ 
T.W.A. draftsmen lay out the basic concept of 4! 
gined transport. 


UNITED STATES 





ger con 
LJ. Mill 
ck-up. 
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NERS—To the last detail of convenience and effi- 
xy, T.W.A. planners Joseph Hawkins and Glenn 
‘ itt draft plans for efficient buffet design. 


eae ns 
HMFORT ENGINEERS—To assure the utmost in pas- 


mer comfort, T.W.A. engineers Luther Hoffman and 
J. Mills work out a seating arrangement in a cabin 


SHTING PROJECT...Before—An example of 
A. progress toward perfection is this lighting proj- 
t Here lighting on the instruments causes glare— 
trleres with the pilot’s night vision of outside objects. 


UBBER COMPANY 


1230 


” ee ENG  % : 
TESTERS— Aerodynamist George C. Prill takes readings 
on a recording thermometer—checking cylinder head and 
air temperatures. 


TEST PILOTS— Every new addition toa T.W.A. airliner 
is flight-tested—contributing to the safety and depend- 
ability of today’s air service. Here, Engineering Pilot 
Jack B. LeClaire takes a plane aloft for test. 


LIGHTING PROJECT...After—T.W.A. engineers 
developed ‘“‘black light”? now used throughout the 
T.W.A. fleet. Dials and pointers are clearly illuminated, 
glare is eliminated and night flying visibility improved. 


SIXTH AVENUE 
ROCKEFELLER CENTER + NEW YORK 20,N. Y. 
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T.W.A. Stratoliners are flying again! Inaugurated at LaGuardia Airport, N. Y. 

on April 1, 1945, these new giant four-engined Boeing planes are giving American 

air travelers today a foretaste of air travel of the future. Another example of 

coordinated engineering skill, the T.W.A. Stratoliner Fleet points the way to Rotor 
finer air transportation. 


...and U.S. ROYAL AIRPLANE TIRES OF TOMORROW 


ane Keay LI 


Ready now, for the airliners of tomorrow are lighter, 


stronger U.S. Royal Airplane Tires. With bodies of es : Ar ert 
rayon—pioneered by ‘U.S.’ for the aviation indus- . 3 hom p 
try—and with tough, smooth landing, long-wearing | ‘fube.0 
treads, these U.S. Royal Airplane Tires are products Cte exhaw 
of science. 

“U.S? scientists and technicians, digging deep f SS | Pg Blas} 
into the specific needs of air transportation, have >| = where 
“pointed the way”’ to happier landings—and more , Ke ah 
landings—even under the grueling conditions of 
wartime operations at home and on world battle- 
fronts. From the constant search for new and better 
ways to build new and better tires has come the 
U.S. Royal Airplane Tire—ready today for the air- 
plane of tomorrow. 

The “inside story” of U.S. Royal Airplane Tires, 
too, is the story of serving through science. 

1230 Sixth Avenue - Rockefeller Center . New York 20, N. Y. 
VIA’ 
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entilation of Breaker Housing 
Saves Magneto Points 


o kip the magneto. breaker housing 

of combustible oif vapors caus- 
ng burning of breaker points, Chi- 
00 & Southern Air Lines engineers 
prised a sgmple method for ventilating 
his vital part of the magneto system. 
‘ilizing the difference between mag- 
eto blast tube pressure and reduced 


cowl pf€ssure to produce: airflow, cir- 
culation was effectively applied by 
drilling holes in the rotor housing from 
between cooling ribs on opposite sides 
of the casting. 

As shown in the accompanying illus- 
tration, air is led from-ene of the holes 
into the breaker housing through an 


Irvolite tube slipped over a short length 
of steel tube pressed into the hole. The 
opposite hole serves as an outlet to the 
cowl and draws off oil vapors from the 
breaker housing. A series of inspec- 
tions over ofl engine overhaul 
periods show no burning of the 
points. 





Air leaves magneto through tube and drilled 
hole between secohd and third cooling fins. 
On right magneto this is entrance passage. 


Ar enters drilled hole between 
second and third cooling fins. 

pressure furnished by blast 
fube,On ri ght magneto this i's 
trhaust passage. 


Blast tube extends to front of nacella 
pressure-air is picked from 

nose opening of engine cowling 
of intercylinder baffles 





| 
| 





Arrows indicate airflow 
















Irvolife tube slips over steel tube 
and extends info breaker housing 


Steel tube pressed into drilled 
hole in-casting 





Rear view 
left magneto 


Shown here is exploded relation of magneto rotor and breaker housings, depicting - 
simple installation to rid the breaker housing of oil vapors causing point. burning. 


Breaker housing 





Air from breaker housing 
exhausts to negative pressure 
in accessory. compartment 


Blast tube casting 
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A Partial List of In- 
dustries for Which 
Presstite has suc- 
cessfully Developed 
Special Sealing 
Compounds: 


For the Aircraft Industry: 


Sealers for 
Integra) Fuel Tanks 
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Fuselage Seams 

Drop-eff, Expendable 
Fuel Tanks 

Gun Turrets 

Synthetic Glass 

Instruments 

Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 


For the Refrigeration 
industry: 


Sealers for Domestic and 
Commercial Refrigera- 
tors 

Bonding and Sealing Low 
Temperature Insulation 
in Refrigerated Rooms 


For the Railroads: 


Sealers for Insulating, 
Soundproofing, and 
Weatherproofing of 
Railway Care— Sealing 
Car Windows and Spot 
Welded Seams 


For the Building Industry: 









—— 











f he watertight hull of the Columbia Aircraft 
Corporation’s ““Duck” has been a major factor 
in saving the lives of many Navy, Marine, and 
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Roof Coatings, Caulking 
and Waterproofing 
Compounds 


For the Radio Industry: 


Sealers for Radio Panels 
and Cases, Coil Impreg- 
nation — Many Com- 
munication Equipment 
Applications 


For the Automotive 
Industry: 


Special Adhesives and 
Sealers 


For the Construction 
industry: 
Sealers for Jointing Sewer 
Pipes 
Sealers for Waterproofing 
Excavation Work 


Miscellaneous: 

For Glazing Greenhouse 
Windows 

Extruded Caulking Com- 
pounds 

Ammunition Paints 

Plus Many Special Prod- 
ucts for the Army and 
Navy 


Our Engineering, 
Technical. and Labo- 
ratory facilities are 
at the service of an 
industry with a seal- 
ing problem. 














Application of Presstite Extruded Seam 
Sealing Tape to Hull of Columbia 
Aircraft’s J2F6. 


PRESSTITE 





Coast Guard pilots. Sealed by Presstite Extruded 
Seam Sealing Tape, ‘this hull must remain water- 
tight in every seam and joint, even when with- 
standing the terrific shocks of landing, taxiing, 
and taking off in terrific seas when rescuing 
downed fliers. 


The “Duck” has made many sea rescues in 
waters so rough that take-offs are impossible — on 
one occasion taxiing nine miles through surf to calmer 
waters, yet the hull stayed tight. 


Again Presstite Sealing Compounds met a spe- 
cific need and stood the most rigorous tests of use. 
To all industry, Presstite offers the same engineer- 
ing skill, technical knowledge, and research facil- 
ities to solve industrial sealing problems. 


Presstite’s sealing specialists are ready to work 
with any manufacturer that requires sealers of any 
kind. Just send us your requirements — today. 


PRESSTITE ENGINEERING COMPANY 


3910 Chouteau Avenue St. Louis 10, Missouri 
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FOR BETTER DESIGN 










IGHTWEIGHT CONSTRUCTION and 
| cipitity of installation are fea- 
ted in a simple plastic fairlead de- 
yedoped by Cycle-Weld Div. of Chrys- 
er Corp. 

Weighing but five grams, the fair- 
jad—commercially designated Snap- 
led — consists of symmetrically 
shaped opposed halves held together by 
tvo small strips of rubber providing an 
tastic grip when the device is inserted 






Novel Lightweight Fairlead 
Snap’ to Install 


in the bulkhead opening. These strips 
— in. wide, about } in. thick, and 4 
in. long—are fixed to the fairlead at 
opposite points by a cement-binding 
process known as Cycle-Weld. The 
new device can be installed in 10 to 
30 sec. 

The control cable is inserted through 
openings provided on one side of the 
fairlead while the rubber strips are 
relaxed, and by applying firm thumb 


pressure, the fairlead is snapped into 
the supporting panel opening. Two 
small groves on top and bottom of the 
fairlead fit the edges of the panel open- 
ing, and tension set up by the rubber 
strips holds the device in place. Cable- 
passage openings are either {%& or 4 in., 
and belled surfaces at each mouth mini- 
mize cable friction. [Length of the in- 
stalled unit is lve in., width is 74 in., 


and thickness 4 in. 









Attaching 
groove 


















Seen at upper left and right are side and end 
views of lightweight fairlead quickly installed 
by thumb pressure. View at lower left shows 











unit spread apart to reveal connecting rubber 
strips which provide tension to hold fairlead in 
place, and of lower right unif is seen installed. 























SIATION, June, 1945 











































“‘Resistance”’—that is the main job of every cable used in 
aircraft. It may be resistance to stretch, abrasion, corrosion, 
bending fatigue or simply breakage—depending upon the 
particular application. But every aircraft cable must be “‘in 
there fighting” every minute. 
The cable we offer today is a product of the longest expe- 
rience in the making of aircraft cable—backed by the name 
and reputation of a pioneer in the wire rope industry. This 
means dependable cable and dependable counsel as to the 
one best cable for every use in aircraft construction. 
Let us show you how we can serve you. We will be glad to 
send you a copy of our booklet, ““Data For Aircraft Control <5 ao cara 
Cables.” Just write the Detroit office. this tae dota folder 


IMF 
her 
materi 
parts, 
fush 





on aircraft cable. Dey 

Cc re) dent o 

~~ de rot 

& 6-235 General Motors Bidg., Detroit 2 + 695 Bryant Street, San Francisce 7 + Bridgeport, Conn. exhay 

" for an 
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acco Z AMERICAN CHAIN & CABLE openir 

TRADE y argo 
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POR BETTER DESIGN 





ow THE DESIGN Of even one of the 
Tcmplest of aircraft parts—an 
mygen tank bracket—can be improved, 
.hown in the accompanying illustra- 
in, Recently required for Convair 
mbers, the original engineering de- 
ign of the bracket (1) was rejected by 
wing and production groups because 
is fabrication and assembly would 
ecessitate an excessive use of time and 
vols. A vastly simplified design (2), 
ggested by production experts be- 
ause it could be fabricated simply 


Design Evolution 


Simplifies Tank Bracket 


from a single sheet of dural, was re- 
jected by engineering because it was 
not properly stressed. 

Design shown at (3) was suggested 
by tool engineers on the basis that it 
would incorporate the best features of 
the first two designs. The latter design 


was approved for actual production, 
but subsequent experiences revealed 
that the inturned bracket lips made 
fabrication difficult. It was then. de- 
cided to turn the bracket lips outward, 
as indicated at (4) which shows the 
tank bracket now being installed. 

















ahRetractible Plastic Ventilator 
Doubles For Gunport Closure 





Qnerte CABIN VENTILATOR shown 

here, molded of transparent plastic 
material and consisting of but two 
batts, may be closed by retracting 
fush with retaining surface. 

Developed by B. B. Simcox, presi- 
dent of Snapvent Co., the device may 
be rotated for intake of fresh air or 
‘haust of cabin air, with adjustment 
‘r amount of ventilation desired. 

Used on Army aircraft, the unit may 
é mstantly removed to provide 3+ in. 
a ng—standard size for gunports on 
“80 and transport planes. 
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Better Control... . 


OF HYDRAULIC POWER BRAKING 


Provide 
“Hydraulic 
Feel” 


Have 
Minimum 
Time Lag 
SINGLE 
UNIT 


DOUBLE 
UNIT 





These valves have true “hydraulic feel” . . . the resistance to brake 
pedal movement is hydraulic and directly proportioned to the pres- : 
sure in the brake. In the event of pressure or brake failure, the pedal _ 
is depressed without appreciable force thus giving the pilot instant 
warning of pressure loss. The time interval between pedal movement 
and brake application (or release) is minimized thus giving the im- 
mediate brake action which eliminates the tendency to overbrake. 

These valves have high efficiency and are uniform; the control ob- 
tained is smooth and constant. The valve input pressure may be as 
high as 1500 psi and control is obtained with pressure as low as 25 psi 
at the brake. Accurate control of braking is independent of pressure 
in main hydraulic system providing only that system pressure is equal 
Cee ee eee 
ing force. 
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Douglas C-54 center wing section cutaway 
view showin® construction and installation of 
floor i and typical floor section (A). 
Also cutaway is wing to show nose, rib (8), 
‘tween spars (C), and trailing edge (D), 
together with typical hat-shaped spanwise 
stringers (E). 








Cutaway view of lower section of C- 
54 fuselage, showing belly compart- 
ment access door (A), typical formers 
(8) and stringers (C), and spars (D), | 
(E) and (F) extending through fuse- 

lage. 
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Winging their way through tranquil skies . . . over 
busy cities . . . high above peaceful farms . . . will 
be increasing numbers of private and commercial 
planes—the Wings of Peace. A large share of these 
smart, new craft will be enhanced in beauty and 
durability by Berryloid Aircraft Finishes . . . because 


BERRY BROTHERS 


ints- Varnishes: Enamels-Lacqu 


etroit 7, Mich. 


rs of Aviation Finishing Materials 
— 


j 


of ae i Dp : >) Vonre 
war and Peace, jor over dU redrs 


BOSTON « JERSEY*CITY « CINCINNATI « CHICAGO « ST.LOUIS « INGLEWOOD, CALIF. « MONTREAL: « WINNIPEG * TORO 
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Walkerville, Ont. 


al 














Berryloid Finishes are the best-known, most widely 
used paint products in the aviation industry 
Through convenient distributors, Berryloid will t 
offered to private plane owners and fixed bas 
operators for refinishing and maintenance. The: 
finishes will provide the same lasting, weatherprod 
beauty that they do on sleek, new planes that rol 
from assembly lines. Depend on Berryloid for th 
Wings of Peace. 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 





Left side of Dougles C-54 center wing section 
with front spor removed, showing types of 
ribs and stringers employed between front 
and center spars, ond ribs off of center spar. 









oH wing section between fuselage attach- 
"points (A) and outer wing panel attach- 
") points, and between front spar (B) and 
tater spar (C). Left engine nacelles af- 
®t at (D) and (E). Detail sketch (F) 
method of attaching spanwise inverted 
shape stringers to typical stamped flanged 
tb vith lightening hole. Sketch (G) shows 
ion of stringer attachment as well 
® details of built-up structure at rear spar e 
“ORO tHaching outer wing panel, 
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No. 199A 
RADIO OPERATOR 
CURTISS COMMANDO 


No. 168 
PILOT 
DOUGLAS SKYMASTER 


No. 157 
TRANSPORT 
LOCKHEED LODESTAR 
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GAT OL 
DOUGLAS SKYMASTE 


Every Fighting  |t 


yer Knows 


w > 
iS 
7 z= 
No 185 
PILOT 


wee McARTHUR military airplane seats GOODYEAR BLIME 
are necessary to combat crew efficiency, 


vital to victory in the air... because they... 
ee Protect the brains of the planes from irrita- 
tion and shock. 
e@e Relieve the torture of old style bucket seats. 
ee Reduce the hazards of long flight fatigue. 


e@e Banish the fear of materials which shatter in 
a crash. 


@e@ Are instantly adjustable to combat needs. 


ee Improve speed and maneuverability through 
light weight factors of aluminum and magne- 
sium. 


L i] , 
| 
| 
243B No. 254 No. 269 No. 2218 4 


No. 225C No. 243 


r 


Ly LU . 
CONSOLIDATED LIBERATOR NORTH AMERICAN MUSTANG SIKORSKY HELICOPTER NO. AMERICAN MITCHEL NORTHROP BLACK ¥ 


WARREN PAARTHUR CORPORATION 


t INERS 
Pri 


ENC 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL. 





Detail sketches showing varied types of long- 
eron splices used in fuselage of Douglas C-54. 





Cutaway drawing of Roftol, Ltd., 6-drive 
universal accessory drive gearbox. Two hol- 
low mainshafts are carried in ball bearings 
in front face (which is attached by 16 studs) 
and in rear wall of main casing. Toward 
front of each mainshaft, integral flange is 
formed, to which are bolted large spur gears, 
causing shafts to rotate at same speed but 
in opposite directions. Small bevel gears 
are also bolted to flanges and upper main- 
shatt has large bevel gear for driving gen- 
erator. Shims for mesh adjustments are pro- 
vided between shatts and front bearings for 
small bevels and between flange and gear for 
large bevel. Shafts are located axially in 
front cover by bearing housings; rear bear- 
ings are free to move axially in brass hous- 
ings. Front and rear bearings are retained 
on shafts by hollow nuts and hardened steel 
collars. 

Recessed faces in main casing sides are 
bored fo receive four accessory drive groups, 
in each of which a bevel pinion, integral 
with hollow shaft, is carried in ball bearings 
| in flanged alloy housing. Gear type oil 
> pump is attached to base of bowl-shaped 
| alloy sump, oil being delivered from pump 
: through drillings in sump up to compound 
telief valve consisting of two opposed spring- 
load ball valves lifting at different pressures. 

Combined oil filler and breather, consist- 
.. ing of cast neck fitted with conical wire gauze 
* filter and spring-loaded bayonet cap, is 
bolted to top of main casing. On the other 
side is a cap for screwed banjo plug. Filler 

“ond cap can be interchanged to suit installa- 
| tion. Accessories are not driven directly 
| from accessory drives or mainshatts, but 
| through drive quills consisting of two con- 
 fentric sleeves pinned together. Seizure of 
an occessory shears pin and localizes damage. 
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WALKER-TURNER 
DRILL HEADS 
SIMPLIFY 
RETOOLING 
PROBLEMS 


Four Radial Drill Heads mount- 
ed horizontally are used by 
S.K.F. Industries to drill two 
Opposed holes in bearing 
races. The drill spindles are 
interconnected and operated 
simultaneously, completing two 
bushings in one operation. 


company, inc. 
PLAINFIELD, N.J. 


@ Operate vertically, horizontally, at any angle — even upside 
down. 

® Careful selection of materials, superior design, rugged con- 
struction, assure long service at high level of precision. 

@ Speed ranges from 85 to 8300 R.P.M. 

» Safe, simplified operation. 

® Low initial cost—low power consumption—low maintenance. 

® Handle Metals, Plastics, Wood, Ceramics, Glass. 


For a faster reconversion when the time arrives, it will pay 
you to look into the tooling possibilities of Walker - Turner 
Drill Heads, now! 

Compact, flexible Walker-Turner Drill Heads are available in 
20° models (hand or power feed) and 15” 

models (hand feed or radial). Four ball 

bearings on splined spindles—full floating 

spindle pulley — one-piece head casting— 

many other features—maintain high produc- 

tion and precision, while slashing costs! 


WR TODAY FOR FREE, FACTUAL DRILL HEAD 
FOLDER = shows typical special tooling set-ups — con- 
struction details — cutaway drawings — prices. 


WALKER -TURNER CO., INC., PLAINFIELD, N. J. 
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ey TE JUST received a handout 
\J / announcing formation of the 
‘TY aeronautical company to end 
i companies. Signed by the vice- 
president, publicity division, it calls 
is now-being-born organization “a 
re designed to fill the needs of 
the aircraft industry in every aspect 
fits many ramifications except manu- 
facturing and airline operation,” con- 
duding that “the time is ripe. Let us 
fra » opportunity by the throttle and 
with full flaps, zoom into the limitless 


















‘we leave our landing gear 


January we printed a rhymed 
from a Canadian worker who 
sked that the next set of Lancaster 
drawings be sent from England ‘“com- 
plete with one lorgnette” so the prints 
could be read. Here, signed by “just 
a poor blind draftsman” over in 
Britain, is the rhythmic reply: 

To you Canadian workers, 

Out there across the sea, 

We thank you for. your invite, 
And will take that cup of tea. 


W're glad to see your lenience, 
“4 O'er our distressing rules, 

But we haven’t made the system, 

We're just the system's tools. | 


We suffer through these strokes and 
things 

Almost as much as you, 

Ittakes us nearly eighteen months 

’ To learn just what to do. 


And as for wearing glasses 

When our sight goes, you know 
We use imagination, 

Why don’t you chaps have a go? 















| You've made some record breakers 
| By using it o’er there, 
_ tho’ we guess you’ve broken other 
things, 
| Gnashed teeth and torn your hair. 


We've drawn in fog and blackout, 
By night as well as day 

if we'd waited for the light, 
We'd be saying ‘Heil’ today. 


So remember when you're angry 

you’re spoiling for a fight, 

40 m:x pity with your censure, 

or we never see the light. 

Gentlemen, may we make it three 

‘ver that cup of tea so we can tell you 

tS more than swell that you can— 
heither light nor lorgnettes— 

tld a lot of darn good airplanes and 


“ill keep a sense of humor. 
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© When the dreamers start asking why 
airplanes can’t be ‘sold for $298, we 
might cite this one tiny example of 
the work necessary to make ’em good 
before you make ’em cheap: 

In describing a change on a simple 
bracket, a friend writes that “the origi- 
nal engineering design was rejected by 
tooling and production groups because 
its fabrication and assembly would 
necessitate an excessive use of time and 
tools. 

Then there came “a vastly. simplified 
design suggested by production ex- 
perts because it could be fabricated 
simply from a single sheet of dural, but 
was rejected by engineering because it 


was not properly stressed.” Next came 


a design “suggested by tool engineers 
on the grounds that it would incorpo- 





rate the best features of the first two 
designs. 
The latter design was finally ap- 


_proved for actual production, but sub- 


sequent experience revealed that the 
inturned bracket lips made fabrication 
difficult, so it was decided to turn the 
bracket lips outward.” ; 


e@ A house organ editor’s note reports 
that. “news stories from the South 
Pacific show South Sea Islanders saw- 
ing dropped gas tanks in two for out- 
rigger canoes. With slight modifica- 


tions, these tanks can be fitted out for 
postwar use in the United States.” 

To which otr marketing man says: 
“Well, there’s one surplus problem the 
aviation industry has been able to drop 
in somebody else’s lap.” 


i 
4 
| 
} 
2 


"Maguire says if they're going to teach the earth's small fry to fly, WE'D better learn to walk.” 
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VARD INC. manufactures hydraulic 
units complete from castings to small- 
est machined parts. 


Ilustrated here are: four aircraft 
hydraulic units; an uplock cylinder 
two hydraulic control valves and « 
flap stop valve. 


VARD INC. has produced larg: 
quantities of these units on reason 
ably short schedules. 


These units are indicative of fine 
performance obtainable with VARD 
hydraulic equipment. 














VARD hydraulic actuating cylinders, rugged 
yet light in weight, are highly praised by veteran 
combat pilots. Under all conditions experienced 
by fighter planes, the merit of these units has 
been proven. 


VARD hydraulic controls provide a high value 
of power to weight ratio. All critical parts are 
heat-treated, ground, lapped and polished to 
assure dependable life in service. 


VARD INC. is equipped to manufacture hy- 
draulic valves and cylinders to the most exact- 
ing requirements. VARD engineering knowledge 
improves design, increases strength . . . saves 
weight. 


VARD INC. 


PASADENA &, CALIF: 
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REVIEW Or PMMA LS 


By A. HARRY CROWELL Registered Patent Lawyer 


|S ntiges are digests of some of the 
more interesting recent patents on 
aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
care Aviation, 330 W. 42nd St., New 
York City (18). Printed copies of any 
of patents listed are obtainable at a cost 
of 10c each, directly from U. S. Patent 
Office, Washington. 


Rotary Wing Mounting, intended to elimi- 
nate build-up of resonance conditions, 
provides means for restraining lag-lead 
movements of blades about drag hinges 
during driving of rotor in preparation for 
takeoff.—2,370,127, filed Sept. 9, °41, pat. 
Feb. 27, '45, R. G. Anderson, assignor to 
Autogiro Co. of America. 


Landing Wheel Spinner, for rotating 
wheels in forward direction to reduce fric- 
tional resistance between wheels and 
ground during landing operation, includes 
casing and fixed guide blades to direct 
airstream to impeller blades tangentially 
to circumference of impeller.—2,370,316, 
filed Nov. 26, ’42, pat. 
Juul, assignor to Briggs Mfg. Co. 


Releasable Load Compartment for enclos- 
ing and carrying bombs is designed to 
improve bomb-sighting by coordinating 
actual dropping of bombs with rapid open- 
ing of bomb doors and eliminate usual 
delay necessitated by slowing and stabé- 
lizing plane incident to opening of doors. 
As bomb is dropped, its weight is exerted 
downwardly and outwardly against arm- 
link units. which slide along and rotate 
about pins while doors are opened and 
automatically closed.—2,370,307, filed Oct. 
25, °40, pat. Feb, 27, *45, T. P. Hall, as- 
signor to Consolidated Vultee Aircraft 
Corp. 


Book Reviews 


Feb. 27, '45, S. N.- 


Adjustable Mount for weet of gun in 
relatively thin wing, without usual pro- 
jection of mounting elements outside wing 
contour, embodies releasable locking de- 
vice to facilitate gun removal and also 
to hold gun effectively with wedging ac- 
tion against vibration.—2,371,004, filed 
Oct. 5, °40, pat. Mar. 6, °45, M. S. Unter- 
man, assignor to Republic Aviation Corp. 


Avigational Method and Apparatus in- 
cludes means for adjustment and control 
of conventional compass and driftsight in 
combination and is designed to simplify 
operation of following predetermined com- 
pass course with respect to terrestrial 
poles of earth, regardless of conditions 
which may involve wind direction not 


parallel to compass course. Driftsight in-, 


cludes aerial mapping camera of reflex 
type, the reflex mechanism incorporating 
driftsight as integral part of camera in 
conjunction with means for viewing earth 


Sci 














object.—2,370,966, filed Oct. 3, '39, , : 
Mar. 6, °45, W. T, Jochum. raid 
Control! Mechanism of boost tab typ priz 


characterized by small force applieg 
actuating lever to effect deflection of g 
trol surface, boost tab being controlled ; 
linkage to deflect it angularly in dirs. 
proportion to spring deflection in regpo, 
to shift of actuating element. Stop s 
may be adjusted so that, at desired x 
celeration of plane, they will prevent 
from giving further aid in reducing h 
moment of control surface.—2,370 94 
filed Jan. 29, '43, pat. Mar. 6, '45, F 
Davis, assignor to Consolidated Vuls 
Aircraft Corp. “J 















Wing Structure designed to obtain m 
favorable disposition of useful load 
respect to center of gravity, while a 
ploying fuselage of minimum he 
inboard or fuselage-enclosed parts g 
mary load-carrying elements dispos 
front of center of gravity and inn 
tions of leading margins of side parts 
structure extending rearwardly at acy 

(Turn to page 272) 





STEAM AND GAS TURBINES, Vol. 1 and 
2. By Dr. A. Stodola. Peter Smith, New 

* York City, McGraw-Hill Book Co., New 
York City. 1,356 pages, text, illustra- 
tions, charts, index. -00 


Authorized translation from the sixth 
German edition, this book. considers fea- 
tures and phases of steam and gas tur- 
bines and includes theoretical, experi- 


mental, and constructive factors. The 
at is highly detailed and well illus- 
trated. : 


THEORY OF FLIGHT, by Richard von 
Mises. McGraw-Hill Book Co., New 
York City. 629 pages, text, charts, in- 
dex. $6.00. 

Written with the collaboration of Prof. W. 

Prager and Gustav Kuerti, this volume 

treats theory of aircraft flight, with pre- 

supposition that reader has knowledge of 











Mounting for Engine-Propelier combi- 
nation provides for independent sup- 
port by streamlined enclosing struc- 
ture, with flexible drive between power 
plant and propeller. Arrangement al- 
lows for detachably securing enclosure 
to plane so that engine-propeller-enclo- 
sure unit may be substituted during 
engine overhaul, to permit, substan- 
tially continuous operation’ of plane. 
In accompanying illustration, radial 
engine (1) is supported by enclosure 
(2) having outer wall (3) and inner 
wall (4) held in spaced relation by 
spacers (5) and bolts (6). Rear end of 
nacelle is secured to wing or fuselage 
to support overhanging engine and 
propeller. Engine is carried by end 
supports (7) and (8) mounted in re- 
silient elements (9), each support 
comprising circular aperture disk (10), 
annular member (11), and plurality of 
braces (12). Propeller (13) is sup- 
ported in bearing (14) secured in hous- 








9 3 4 4 


ing (15) held in enclosure (2) by radial 
brackets (16). Propeller is driven by 
extension shaft (17) connected at one 
end to engine through vibration-sup- 
pressing torque drive, universal joint, 
and spline drive, and at.other end to 
propeller through connecting shaft and 
reduction gear. Extension shaft is 
intermediately supported by anti-fric- 
tion bearing supported by enclosure 
(2). Housing (15) supports governor 
(18) and hydraulic pump (19) for sup- 
ly of fluid to change propeller pitch. 
lower (20) is mounted on extension 
shaft and air is directed through duct 
(21) and supporting disk (10) to cylin- 
ders. End portion (22) of enclosure 
may be provided with adjustable 
means for controlling area of air en- 
trance space to control engine tem- 
perature.—2,371,872, filed Aug. 19, ’39, 
pat. Mar. 20, °45, F. W. Caldwell, and 
E. Martin, assignors to United Air- 
craft Corp. 
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standard college mathematics and 

familiarity with general mechanics. 
all main subjects, numerical examples 4 
offered and worked out in the conte 
Included also are 300 parallel pro 
arranged in order of difficulty. 


AVIATION RADIO, by Henry W. Rob 
William Morrow & Co., New York | 
ceed pa oo text, charts, illustrations, 

ex. 00. 4 


Fully detailed and illustrated disc 

of aviation radio and its fund 
principles, primary and advanced f 
facilities, radio avigation, and the de 
and installation of radie apparatus. 
cluded is an introduction by Dr. Le 
ee inventor of the radio 
ube. 


DEMONSTRATIONS AND BO 
TORY EXPERIENCES IN THE SCI 
ENCE OF AERONAUTICS. McGraw. 
Hill Book Co., New York City. 1 
pages, text, illustrations, graphs, chart 
index. $2.00. 


Prepared with the cooperation ofthe 
CAA and the American Council on Edu- 
cation, this book is a key guide for teach- 
ers and students interested in making and 
using classroom demonstration apparatus 
and materials for the purpose of illus 
trating the principles of aeronautics. 


AIR NAVIGATION, Part Six, Contact Fly- 


ing. McGraw-Hill Book Co., New Yor 
City. 182 pages, text, illustrations, 
_ maps, charts. $2.50. 


Covered here in the sixth part of the 
Navy-supervised flight preparation train. 
ing ‘series are the elements of conte 
avigation (directing of an airplane to i 
destination by reference to visible nd 
marks). Included is a discussion on — 
technique, avigation procedure, a 
reading, and outlined are CAA regule -« 
governing cross-country flights within 

United States, 


$. 
ROCKETS AND JETS, by Herbert 
Zim. Harcourt, Brace & Co., New _ 
City. 326 pages, text, illustrations, 
pendix, index. $3.00. af 
Exposition of facts and fundamentals ¢ 
rocket and jet engines, and of * 
weapons of war. 


ING, bY 


GROUND INSTRUCTOR RAT B 
Charles A. Zweng. Pan-American Nay 
gation Service, Hollywood, 0a index: Fo } 


ey illustrations, glossary, 
-00. ie 
This third, revised edition features a 
sion and enlargement of chapter. ak” 
“Methods of Instruction and Gast al sub- 
Remainder of text covers princiPl /j,. 
jects on which applicants for gro 
(Turn to page 273) 
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Scourge of the Sea The famous Confederate 
raider ““Alabama” capturing her first of many 
prizes off Chico, one of the Western Islands. 
















Navy's New “Privateer” .. . PB4Y-2, 


the land based patrol bomber by Consoli- 
dated Vultee. Gross weight, 32’ tons. 


Range over 3,000 miles or 20 hours aloft. 








Aviation’s new high in combined cruising ability, fire power and 
bombing power, results from increased take-off horse power and fuel 
economy. Whether at super-charging altitudes or at sea level, one se- 
cret of improving horse power consists in maintaining predictable 
cylinder seals for intake and compression. 

U. S. SUPER-POSITIVE Piston Rings are so named because their use 


contributes to predictable cylinder performance which is as vital at the 
design engineer’s drafting board as on the flight engineer’s missions. 





Today’s trustworthy war planes are developing the proved features 
which will comprise tomorrow’s trustworthy peace planes. Among 
those features will be U. S. SUPER-POSITIVE Piston Rings. 





BONDS BUY BOMBS . . . BUY BONDS 
For predictable compression....Specify U.S.Super-Positives 


U.S. HAMMERED PISTON RING CO, INC. 


STIRLING, NEW JERSEY, U. S. A. 
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Photo Courtesy of American Airlines, Inc. 


For Tomorrow's 
Flagship Fleet 


American Airlines will fly its future passengers 
in planes like this. Four-engined successor to 
the world famous Douglas-built DC-3, the DC-4 
is designed for modern transportation. American 
Airlines intends to use many of these great planes 
over its enlarged traffic system. 


Recently we designed a new hydraulic wiper for 
the DC-4. Smaller, lighter, yet more powerful 
than its predecessor which provided many years 
of dependable service on the planes of our air- 
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lines as well as our Army and Navy Air Forces, 
it also is a modern product. 


American Airlines was the first to equip its fleet 
with our Aircraft Wipers, recognizing their 
value toward safe flying. It is in keeping that this 
much improved wiper, developed from many 
years of experience in this specialized field, should 
be installed on the post-war plane that American 
Airlines will fly. 


METAL PRODUCTS CO. 


CLEVELAND 10,OHIO 


of: HYDRAULIC AND ELECTRIC WINDSHIELD WIPERS FOR AIRCRAFT 
HYDRAULIC GOVERNORS FOR DIESEL ENGINES + ROLLER BEARING TEXTILE SPINDLES + FUEL OIL PUMPS 
AIR COMPRESSORS «+ PRECISION PARTS AND ASSEMBLIES 








me aviation NILA \W/'S 





BLAINE STUBBLEFIELD, Washington 


HERB POWELL, New York 

































































seen okayed soon . 


stage. 


RFC’s methods of disposing 
yar surplus aircraft has 
wused considerable criticism, 
nd at this writing a Con- 
lmessional investigation by the 
Senate's Mead War Investi- 
sation Committee is threat- 
ned. There is talk also of 
ransferring surplus warplane 
disposal to the Department of 
Commerce, where the CAA 
ould have a hand in it. 
Complaints against the air- 
lane disposal program have 
hen building up for weeks. 
e Surplus Property Board, 
rhich makes surplus disposal 
policy, while, in the case of 
airplanes, RFC carries it out, 
has failed to issue expected 
aircraft disposal regulations. 
In the press and elsewhere 
RFC is charged with failing to 
tate in advertisements that 
iplanes for sale are not in 
condition for certification. 
viation Trades Assn., Nation- 
al Aeronautic Assn., and other 
Interested parties, oppose di- 
rect sales by the government, 
favoring instead distribution 
through regular aircraft serv- 
ite operators. 
Many persons in the aircraft 
Industry fear that promoted 
males of training planes, many 
Wsuitable for non-military 
Work, will result in decreased 
acceptance when new designs 
ae offered. Of 3,000 surplus 
Primary trainers offered, near- 
y 1,000 have been sold at an 
averaged tagged price of 
1100, Also offered are 2,700 
Wo-engined cabin monoplanes 
ind 3,700 Vultee single-engined 
~~ Instrument trainers at 
600 to $8,500. Also 1,070 
mi are being declared for 








Cadet Program Cut; Last 
Nine Civil Schools Out 


a. hostilities came to a close 
bo , War Department 
ounced drastic reduction in 

an Yen ow the cur- 
i, c+ mainly affecting pre- 
Wh cage crew trainees, ana 
lve members of the en- 
“reserve. Statement was 
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triticism Rises Over Surplus Craft Disposal; 
Transfer to Department of Commerce Mooted 


.. + Cadet program cut... License exam questions 
drafted by medic panel .. . N-S regulation maneuvers 
scrutinized by NATA .. . Civil lightplane production 
. - McCarran airporf bill reported 
favorably . . . Westinghouse jet plant in production 


that those already in training 
would be enough to meet fu- 
ture demands for pilots, bom- 
bardiers, and avigators. 

Accordingly, termination of 
contracts with the nine re- 
maining civilian schools was 
announced, to be effective 
2round August. Schools were: 
Carlstrom Field, Arcadia, Fla. 
(Embry - Riddle Company); 
Curtis Field, Brady, Tex. 
(Brady Aviation School, Ltd.); 
Wilson-Bonfils Flying School, 
Chickasha, Okla.; Thunder- 
bird Field No. 1, Glendale, 
Ariz.; Lodwick School of Aero- 
nautics, Inc., Lakeland, Fla.; 
War Eagle Field, Lancaster, 
Calif. (Mira- Loma Flight 
Academy); Rankin Aeronauti- 
cal Academy, Tulare, Cailif.; 
Garner Field, Uvalde, Tex. 
(Hangar Six, Inc.); and Haw- 
thorne School of Aeronautics, 
Orangeburg, S. C. 

Tabulation of the AAF 
training command record 
showed that 224,331 pilots had 





been graduated in period from 
1939 through Mar. 1945, while 
avigators totaled 46,121, bom- 
bardiers 42,098, and _ aerial 
gunners 282,836. 


License Exam Questions 
Drafted by Medic Panel 


Following announcement by 
T. P. Wright, CAA adminis- 
trator, that any competent 
licensed physician is author- 
ized to give medical examina- 
tion for private pilots, begin- 
ning June 1, a five-man panel 
of eminent physicians has 
been formed to draft a set of 
simple questions to be fol- 
lowed by doctors in examin- 
ing applications for student 
and pilot licenses. 

The panel was selected by 
National Aeronautic Assn., 
which was studying the prob- 
lem before CAA’s announce- 
ment of the liberalized medi- 
cal program. NAA and many 
other authorities believe phy- 
sical exam procedures have 
been outmoded with time. 
Questions proposed by the 
medical panel will be sub- 
mitted to CAA. 


Notes on CAR Revisions 


Revisions of Parts 20, 60, 
43, and 49 of the Civil Air 
Regulations will become opera- 
tive July 1. In adopting liber- 
alized regulations, which were 
submitted by the CAB Safety 
Bureau, the Board reminded 





HOLE IN ONE 
. - -But it didn’t score a win for the German. 
potshot through one blade of Republic Thunderbolt’s Curtiss hollow steel 


prop, the good old P-47 returned safely to base. 


For despite this unique 


Football-size puncture 


is believed to have been made by a Nazi fighter plane’s 40-mm cannon. 
Although he was sure his craft had been hit, pilot remained mystified 


until he landed, because he could see no damage on plane. 


that he felt no appreciable difference in P-47’s performance except for 


a slight roughness. 


He reported | 


Coming Up 


(Meetings and dates subject to 
wartime conditions under ODT 
regulations) 

June 2: Interhemisphere confer- 
ence on frequency alloca- 
tions and revisions, Rio de 


Janeiro. 

June 7-9: Aviation Writers 
Assn. Annual Conference, 
Chicago. 

Aug. 16-17: IAS Los Angeles 
Meeting. 

Oct. 2-6: IAS Air Transport 


Meeting, Washington, D. C. 

Oct. 4-5: IAS Light Aircraft 
Meeting, Detroit. 

Oct. 31- Nov. 3: 1945 National 
Aviation Clinic, Oklahoma 
City. (Pre-clinic conferences 
start Oct. 27.) 

Nov. 16: IAS Engine & Acces- 
sories Meeting, Dayton. 
Dec. 17: IAS Wright Brothers 

Lecture, Washington, D. C. 

Note: SAE local meetings (be- 

ing arranged following cancella- 

tion of national gathering) will 
be held in New York, Detroit, 

Buffalo, Dayton, and Kansas 

City on dates to be announced. 





all students and pilots that 
their responsibility for rais- 
ing the safety record is in- 
creased. Obviously the Board 
means that public opinion will 
compel tighter rules if there 
are too many accidents. 

Changes in CAR set 17 as 
the minimum private pilot 
age; avigation and meteor- 
ology are dropped from writ- 
ten quiz; private certificate 
calls for 10 hr. dual; and some 
glider time wiil be counted for 
powered rating. 


N-S Regulation Maneuvers 
Scrutinized by NATA 


What CAB’s next step might 
be toward regulation of non- 
scheduled carriers, following 
recent hearings, could not be 
predicted. National Aviation 
Trades Assn., which is heav- 
ily interested, suggests that 
CAB could (a) ask for addi- 
tional testimony; (b) request 
briefs be filed; (c) reopen orig- 
inal hearings; (d) have exam- 
iners submit an additional 
report to the Board. 

In his acceptance of safety 
regulation for N-S operators, 
and his rejection of any eco- 
nomic and route restriction, 
Roscoe Turner, president of 
NATA, apparently is  sup- 
ported by NAA, Personal Air- 
craft Council of the Aero 
Chamber, Feeder Airline Assn., 
State Aviation Officials, and 
several other groups. Gener- 
ally, the air transport indus- 





try seemed unconcerned, ex- 
cept for United and American, 
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which proposed various de- 
grees of regulation for N-S 
aviation. 

CAB examiners in charge 
of the hearings were William 
J. Madden and Curtis C. Hen- 
derson. 


Civil Lightplane Production 
Seen Okayed Soon 


Industry observers expect 
that Henry P. Nelson, direc- 
tor of WPB’s Aircraft Division, 
soon will obtain modification 
of Order L-48, thus permitting 
lightplane builders to start 
civil production with war-re- 
leased materials and manpow- 
er. Opinion is that a limited 
number of new designs could 
befon the market this fall. 

CAA’s report that 25,000 
military pilots, mostly still in 
service, have been certificated 
in the past five months, is 
creating optimism re _ the 
lightplane demand. Total 
certificated pilots, as of Mar. 
1945, was over 142,000. 

But those who remember the 
previous lightplane boom, of 
1928-30, will wait and see 
whether airport utility, and 
factors of safety, price, and 
economy will meet demands. 
Many potential prospects will 
wait for later models; many 
will wait for helicopters. 

Incidentally, CAA’s chances 
of getting $150,000 from Con- 
gress to experiment with 
castering wheels, for cross- 
wind landings, are much im- 
proved. 


McCarran Airport Bill 
Reported Favorably 


Senator Pat McCarran’s bill 
authorizing $100 million a year 
for five years’ airport construc- 
tion has been favorably re- 
ported to the Senate by the 
Commerce Committee. This 
bill emerges ahead of others 
in the upper chamber as the 
instrument of the Adminis- 
tration’s plan to match funds 
with local governments for 
3,000 new airports which 
would bring the country’s total 
to over 6,000. 

The measure as approved 
provides that the State pro- 
gram be in Class 3 or smaller 
ports, and that urban fields be 
Class 4 or larger, using not 
more than 35 percent of the 
federal funds. State and city 
representatives are battling 
around the 35 percent division 
line. 

At this writing the House 
Interstate and Foreign Com- 
merce Committee had sched- 
uled a meeting to decide 
whether to split the airport 
section off of Rep. Clarence 
Lea’s omnibus bill which 
would revise the Civil Aero- 
nautics Act in several particu- 
lars. Indications were that 
the Lea airport section would 
be passed by the House and 
matched up by agreement 
with the McCarran bill. Con- 


B-29 GETS 


“Spirit of Lincoln”, refitted craft 
plant’s production lines. 


bombers. 
10,400 hp. as compared with 8,800 
photo) 


powered by four in-line liquid-cooled Allison V-3420 engines. 





“IN-LINES” 
Latest variation of famed Boeing Superfort is this model, designated XB-39, 


Named 
was first B-29 to roll off Wichita 


ATSC designated new power plants so tests 
could be conducted to demonstrate feasibility of these engines for heavy 
Each Allison develops 2,600 hp. on takeoff—making total of 


hp. for radial-engined B-29. (ATSC 





summer or fall. NAA is mak- 
ing a survey of State and City 
funds available for matching 
with federal money. 


Westinghouse Jet Plant 
In Production Stage 


Developments in the gas tur- 
bine field were highlighted 
during the month by word that 
Westinghouse Electric Corp.’s 
new Aviation Gas Turbine 
Div., had now gone from the 
pilot stage to the production 
stage. Formation of this di- 
vision, which works with the 
Navy, was initially announced 
in March. It is located at 
Westinghouse’s South Phila- 
delphia Works, and George A. 
Woodard is manager. 
Meantime, a study of com- 
parative potentials of gas-tur- 
bine craft, authored by C. D. 
Flagle, division design engi- 
neer, and F. W. Godsey, Jr., 
Westinghouse New Products 
Div. manager, was released in 
New York. (This paper is 
presented on page 131 of this 
issue.) 


* SPOT CHECKING x 


tunnel, financed by Convair, 
Douglas, Lockheed, and North 
American and to be operated by 
California Institute of Tech- 
nology, has been dedicated at 
Pasadena. Some of the tunnel’s 
notable features are: A decom- 
pression sphere which permits 
access to model being tested 
without disturbing air in tunnel; 
an automatic printer which re- 
cords instrument readings sim- 
ultaneously on printed tapes 
and punched cards; and instal- 
lation of cooling coils to regulate 
airstream temperature _ inside 
tunnel. A television unit is to 
be installed to permit operating 
engineers to observe model 
tests. There are two power 
units, one of 10,000 hp., and one 
2,000 hp. A duplicate of this 
tunnel will soon be put into 
operation by C-W at Buffalo. 


United Aircraft reveals that 
P&W is tooling to build West- 
inghouse designed gas turbines 
for U. S. Navy and in addition 
is negotiating Navy contracts to 
experiment with gas turbines of 





clusive action is likely this 


company’s own design. 


A $2,500,000 cooperative wind b 





Recent introductory interna- 
tional air shipment was flown by 
AA airfreighter from LaGuardia 
Field to Mexico City. Shippers 
were: Coty, Ltd., E. R. Squibb 
& Co., Federal Telephone & 
Radio Corp., International Tele- 
phone & Telegraph Co., Office of 
Inter-American Affairs, John B. 
Stetson Co., and Wyeth, Inc. 


Republic announces order from 
Army for modified version of 
its postwar Seabee amphibian. 
Craft would be used for sea res- 
cue work in Pacific. Suitability 
of plane for such work was re- 
cently noted when Designer P. 
H. Spencer employed his amphib 
in saving a Navy pilot from 
Great South Bay following a 
collision of fighter planes. 


Erroneous’ statements’ giving 
misconception that 2,000-mph. 
jet jobs are under wind tunnel 
test have been refuted in a 
special NACA release. Com- 
mittee Secretary John F. Vic- 
tory is quoted as ‘emphasizing 
that aeronautical science has 
not yet achieved speed in level 
flight of as much as 600 mph.” 


Continental has disclosed pro- 
duction of 2,100-hp. Skypower 
engine. Designated as L-1430, 
plant is a 12-cyl. 60-deg. in- 
verted-V type weighing 1,640 
Ib. Cylinders of the engine are 
made individually instead of be- 
ing cast en bloc. 


Technical documents drafted at 
Chicago Conference are current- 
ly being shaped into final form 
y U. S. committees of Provi- 
sional International Civil Avia- 
tion Organization. Later, State 
Department will transmit U. S. 
recommendations to other na- 
tions for study prior to meeting 
of Interim Council toe be con- 
véned in Montreal. 


Photo reconnaissance Superfort 
is designated F-18A. Craft car- 
ries six cameras and crew of 13. 
There is no_ sacrifice in fire 
power, and with savings on 
— load, range is greater than 


A Martin B-26 Marauder has 
completed 200 missions in Euro- 
pean theater. Appropriately 
named “Flack Bait’’, craft had 
been struck by enemy fire more 
than 900 times, and it had 
dropped 375 tons of bombs. 


Erratum: Through a misunder- 
standing, Col. Thomas A. Mur- 
phy, AC, was stated (page 219 
Apr. Aviation) to be, “new AAF 
resident representative at Buf- 
falo and Kenmore plants of 
C-W”’. Actually, he left this 
post Mar. 25 and is now AAF 
















eer see ntve at . 
ee reraft Corp., 
Calif. Burbang 


Load-carrying ability of 

twin-engine transports is - 
in a C-W release which tel 
how a Commando transport 4 
80 adult passengers oy; ’ 
Manila during liberation emg 
gency. Takeoff was fro; . 
highway. . 









Recommendations for a 19. 
aerial mapping program of cai} 
fornia through a cooperati 
program of Federal anq Star 
governments were contained 
a report made by State Reco 
struction & Reemployment Co», 
mission. Stated: Col, 

Heron, State Director of cop 
mission: “Full development . 
California’s natural resources j 
postwar years requires use 
modern, aerial mapping meth 
ods... Of California's total 
158,693 sq. mi., less than one 
half is now covered by adequa 
maps. State would earma: 
$3,000,000 as its share, 
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Postwar prospects for la pi 
dirigibles were considana’) 
special Goodyear Aircraft Cory 
presentation in New York Cit 
Cited by company represent; 
tives were great range, unusy 
load-carrying capacity, the f 
economy, and _ low  operatiy 
costs of craft. They also point 
ed to safe wartime operation ¢ 
lighter-than-air ships in wii 
range of weather conditio 
and they noted that develo 
ment of improved materia 
promised new achievements j 
design and capacities of heliun 
carried craft. ) 
. t 
Special program by Shell Oil r 
is promoting development qa Rel 
new airports on a national bas 
with more than 250 towns : 
ready contacted out of a wor 
ing list of 800. With coope 
tion of CAA experts, compan 
aviation representatives are ¢ 
plaining requirements and dé 
tails of construction to com 
munity boards, civic groups, an 
planning commissions. Graph 
promotion piece employed 
a _ large-format color brochw 
The Airport .. . !ts Importance 
to Your Community, which fea 
ures section detailing, in ma 
form, eight steps in airport de 
velopment. 


Publications: Bureau of Tran 
port Economics & Statistics 
Interstate Commerce Comnit 
sion has completed  183-pag 
study of postwar air traffic vw 
ume. Predicted is postwar pa 
senger travel five times that 
’40. Report is available fro 
ICC in ashington . . . Issueé 
by Industrial Research Institu 
60 E. 42nd St., N.Y.C., is 8-pé 


booklet, Research, Inventic 
and Patents, an address ! Ever 
Andry A. Potter, Dean 


Engineering, Purdue, review 
findings and conclusions of N 
tional Patent Planning Com 
sion -concerning governme 
patent policies . . . New PA 
color folder, To Magnifice 
Alaska by Clipper, invites © 
sideration of Alaska’s resou 
and commerce for postwar P 
tentialities. Feature is 

showing types of products . 
business and their distribut 


ATSC is using floating 
depots — Liberty ships t. 
equipped with machine § 
for repair and maintenance 
Marianas-based B-29's. 4 
as “Aircraft Repair " | 
(Floating),” ships accomp 
fourth echelon maintenance y 
they carry helicopters for » @ 
mechanics to otherwise ie. 

ble spots. Units save time - 
land-basemen have expem™ 
break camp, disassemble <* 
ment, crate and box m vers 
and spare parts, ferry mate 
load it on ship, and later 








unpack and reassemble. 
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Aluminum Tube 
... Dy REVERE 


) you know that — 
Revere makes other than round aluniinum 


loy tubes. 


rge rigi 
lered j 
ift Cory 
rk City 
resenta 
unusus 
the fu 
»perati 
SO point 
ration ¢ 
in wid 
in ditions 
develop 
materia 
nents jj 
’ heliun 


Il Oil C4 
ment ¢ 
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cooperifam The quality and service established by 
compan e . . 
sare ei™merere on round tubes is now available in 


and dé 


to commmiquare and rectangular shapes. 
pups, an 


eran These tubes are now used chiefly in ai 
loye f 
brochugiiuctural members. They combine lig 


fe drawn 





iportand 
ich feith strength and rigidity. 
‘port “Gi Square and rectangular tubes 
¢ Tragmem round to provide physical properties 
Comnigammat meet specifications for either the S-O 
attic vilamih) or the S-T (heat-treated) condition. 
tha Dies are available for a wide range of sizes 
x i shapes. New designs may be created to 
is sae new engineering needs. 
anes 3 Hentually, when metal and facilities exceed 
reviewaae ‘eeds of war, these tubes will have many 
‘nmeg@geportant uses in products for civilians. Re- 
mber Revere’s extensive experience in 
king aluminum to the most exacting 
litary standards when planning for the 
ure. For full information, write Revere 
ttutive Offices. 
ER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
ive Offices: 230 Park Ave., New York 17, N.Y. 
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The many arms of the FEDERAL organization are the 
arms of a versatile servant ... making war goods 
now and preparing for the new.and greater demands 
of a world at peace. 
* * * 

For example, FEDERAL INSTRUMENT LANDING 
AND RADIO RANGE equipment is pioneering new 
concepts of faster, safer air travel. 


FEDERAL’S MEGATHERM dielectric and heat induc- 
tion units are revolutionizing production processes 
in the plastics, metal, food, plywood, textile and 
other industries, 


FEDERAL always has made better tubes. Today, as 
the result of continuous scientific development, 
FEDERAL’S TRANSMITTING, RECTIFYING AND 
INDUSTRIAL POWER TUBES are proving even more 
dependable and long lasting. 


To fill a vital war need, FEDERAL developed INTELIN 
ULTRA HIGH FREQUENCY TRANSMISSION LINE — 
now is the world’s largest manufacturer. 


FEDERAL’S MARINE RADIO EQUIPMENT, first in 
serving America’s merchant fleet, includes DIREC- 
TION FINDERS, AUTO ALARMS, packaged TRANS- 








: Many cAvmned Servant 
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MITTING AND RECEIVING UNITS and LIFEBOAT 
TRANSMITTERS. 


Back of every FEDERAL TRANSMITTER are years of 
engineering and manufacturing experience which 
assure the ability to produce any type or. power of 
communications equipment from walkie-talkie to 
200 K.W. transmitters. 


QUARTZ CRYSTALS, precision cut and mass pro- 
duced at FEDERAL, are performing many secret mili- 
tary jobs. 


SELENIUM RECTIFIERS, introduced by FEDERAL, are 
accepted as standard for converting alternating to 
direct current. Power equipment and battery charg- 
ers, powered by FEDERAL SELENIUM RECTIFIERS, 
are known for long life, high efficiency and low cost. 


* * * 


Yes, FEDERAL’S many arms make many things — all 
to one high standard. Here some of the world’s keen- 
est scientific minds combine their talents with three 
decades of FEDERAL leadership for developing and 
producing better communications and industrial 
electronic equipment. 
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WING THE BASES + 


Zimmerly reports he 
ranted a CAA certifi- 
%o operate local feeder 
m his Boise base, also 
» to Reno. 


California airports 

sen opened as _private- 

; mases: Monrovia, Brawley 
» | Valley, Patrick Field 
: »). Corcoran (Corning), 
rial Co. (El Centro), 
and Furlong (Fresno), 
n Field (Ojai), Brack- 
Pomona ‘airport, Arling- 
jverside, Rosemead, San 
ino-Tri City, San Fer- 
Reid-Hillview (San Jose), 
wock Field (Santa Maria), 
Paula, and Santa Susana. 


























































'W. Westphal, headquarter- 
‘at Milwaukee, reports that 
js crop-dusting at rate of 


acres per hour. 


is Aviation School, Lans- 
and Flint, Mich., reports 
Lansing’s Junior C. of 
formed a very active avia- 
committee. Gerald C. 
nis states he is taking or- 
;for Taylorcraft for future 





Detroit Municipal Airport, 
jell is preparing to re-estab- 
his Ercoupe and Fairchild 
ribution as soon as possible 
With three more airlines 
ng into the administration 
ding, it has been necessary 
build a new hangar for serv- 
operators. 


Aviation, Newark, has 
sd Staten Island Airport as 
netropolitan base for private 
rs. Field is of gravel-base 
all was sodded, with 2,800- 
tunways. Same operator re- 
ly opened all-year resort at 
¢ Susquehanna Airport, N. J. 


thern §=6. Airways, one of 
th's larger operators, has 
pleted a reconversion con- 
t with Alaska Airways for 
ee Lockheeds and now is 
king on Douglas C-47’s. Tom 
Eve and Frank Say are 
prvising work at Atlanta 


B. Johnson, American Air- 
t, Providence, R. I., reports 
pening of local fields and 
tes there is greatly increased 
ht activity. 


Roscoe Brinton, Embry-Rid- 
Manager at Carlstrom Field, 
, Tecently stated that cadet 
dents have flown 45,000,000 
miles there in four years 
only one fatality. 


CANADIAN NOTES x 


By James Montagnes 


meeting of airline officials 
isome 30 nations is to take 
te this autumn at Montreal, 
wring to Maj. J. R. Mc- 
indie, executive member In- 
lational Air Operators’ Assn. 
ideputy director of BOAC. 


fa in recent months sold 
surplus aircraft through 
“ament-owned War Assets 
D., Montreal. Included were 
to Canadian companies in 
2 air transport and general 
SS, and to three United 
firms, namely PAA, Gulf 
™., and Chas. H. Babb & 
Sot group were 53 Fleet 
Ruainers, Stinson trans- 
* stumman Goose amphib- 
, (Which averaged $23,800 
udson bombers (aver- 
10,000 each), Lockheed 
an (averaged $14,600 
was sna Cranes, Airspeed 
and De Havilland Dra- 

7 and Tizer Moth trainers. 





av 


of new Burnelli fly- 


Wing is understood nearing 
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completion at Montreal factory 


which holds the British Empire 
rights to make this aircraft. 


De Havilland of Canada recently 
completed 750th Canadian Mos- 
quito. 


Larger aircraft than Lancaster 
are to be made in Canada, 
accordin to Minister C. D. 
Howe. ter this year, Vic- 
tory Aircraft, Toronto, is to 
start on larger bomber under- 
stood to be in B-29-size cate- 
gory (Editor’s note: likely Avro 
Lincoln. See “Spot Checking’’ 
page 208 May AVIATION). An 
improved Mosquito bomber is 
also to go into production. Min- 
ister Howe further stated that 
substantial contracts for aircraft 
components have been received 
from U. S. Total Canadian pro- 
duction in 1945 is to be 2,261 
combat aircraft, according to 
official announcement. 


To C. H. Ney, of Geodetic Serv- 
ice of Canada, has gone Profes- 


C.|sional Institute Medal. Award 


was in pure science field for his 
investigations in astronomical, 
magnetic, and meteorological 
problems of trans-polar aviga- 
tion. Mr. Ney was a pilot with 
RFC and RAF during World 
War I. 


Agreement with Sweden will 
allow aircraft of that country 
to fly over eastern Canada on 
a route from Sweden via Ice- 
land to New York. Canada has 
a reciprocal right to fly over 
Sweden under this agreement. 


TCA had a ’44 operating revenue 
of $10,314,941 compared to $9,- 
379,501 in °43. Operating ex- 
penses increased to $10,070,807, 
a jump of $1,095,905. CPA 
had an operation, loss last year 
of $767,109, reported to be due 
to unprofitable earnings on cer- 
tain routes on which rates could 
not be increased by wartime 


ried 104,166 passengers in ’44 
compared with 72,602 in ’48. 


* OBITUARY x 


Marshall Headle, former Lock- 
heed chief test pilot. In World 
War I he was flight instructor 
for U. S. Army in France, and 
later flew for Marine Corps. 
Among numerous planes he 
tested was P-38 in its first 
flight early in ’39. 


Palmer A. Hewlett, Convair’s 
export sales director. During 
World War I ‘he served as Wash- 


‘lington representative for Curtiss 


Aeroplane & Motor Corp., later 


This new Martin Mariner PBM-5 





of Canadian Car & Foundry Co.,| Mf 


regulations. This company car-|- 





becoming an official of Aviation 
g. Corp. and Vultee Aircraft. 


Cleason E. Shealer, shop super- 
intendent of Panam’s .mainte- 
nance department at LaGuardia 
Field. He joined PAA in 1929 at 
Brownsville terminal as assist- 
ant chief of engine overhaul and 
co-pilot, later becoming shop 
superintendent there. In World 
War I-he served as mechanic 
and pilot with Army Air Corps. 


Charles P. Sander, assistant 
chief engineer of Fairchild’s 
Ranger Aircraft Engine Div. He 
formerly was associated with 
General Electric Co., was chief 


engineer and sales manager for 
Kinner Airplane & Motor Corp., 
chief engineer for Menasco Mfg. 
Co., and consulting engineer for 
Vega Aircraft. 


James H. McKee, executive 
engineer, Curtiss-Wright Pro- 
peller Div. He was noted for his 
work with hollow steel propeller 
blade and was pioneer in its de- 
velopment. 


Arthur J. Sweet, lighting engi- 
neer, CAA’s Technical Develop- 
ment Div. He was formerly as- 
sociated with Westinghouse and 
had also engaged in independent 





consulting practice. 





AMERICA AT WAR 


Aviation's Communique No. 41 


The air war in Europe came 
to a victorious close in two 
steps: First, strategic bomb- 
ing was stopped, having mor- 
tally slowed German indus- 
trial production, particularly 
that of aircraft and fuel, and 
having opened the way for 
the Normandy invasion by 
severely crippling enemy com- 
munications. 

Second, both tactical and 
strategic air forces of AAF 
and RAF concentrated their 
work as a tactical force, fin- 
ished knocking out the Luft- 
waffe in a final one-day take 
of nearly 1,000 planes, hit the 
enemy everywhere at low 
levels. The cost in aircraft 
and crewmen was high, but 
the over-all saving of life and 
equipment was a bargain. 


Von R.’s Viewpoint 


Field Marshal Karl von 
Rundstedt said, when cap- 
tured, that Allied air power 
was the biggest factor in the 
defeat of Germany. Bombs 
blew the brains out of Ger- 
man armament when they 
smashed laboratories and 
drafting offices of the steel 
industry at Dusseldorf, con- 
tributing at least 50 percent 
to final collapse of the Nazi 
war machine, according to 
British Information Services. 

Though air war Officials 





LATEST PRODUCTION-MODEL MARINER 


patrol-bomber—third model, sixth 


version—is now in production, and it has seen combat action. Featuring 
redesigned engine cowls, airscoops, and internal changes, it is powered by 
two P&W R-2800 Double Wasp engines of more than 2,000-hp. each. 
Craft also uses jet-assisted takeoff, calculated to reduce getaway 
runs from 33 to 60 percent, thus permitting carriage of heavier loads. 
During recent services tests at Naval Air Station, Patuxent, Md., new 
PBM-5 flew a 28 hr. 6 min. endurance flight, breaking previous Mariner 
records by nearly 10 hr. Streamlined bulge just behind pilot’s cockpit 
presumably houses special search equipment. 


have been disappointed with 
apparent results of some air 
attacks on Germany, investi- 
gations on the ground now 
reveal that reports of demoli- 
tion were conservative. Much 
credit goes to the enemy’s 
tenacity. Dispersed and un- 
derground production was not 
as extensive as generally sup- 


With V-E Day by the 
boards, Army Air Forces and 
RAF in Europe are now mov- 
Ling toward Japan. Gen. H. H. 
Arnold, AAF chief, recently 
said every available plane 
would go to the Pacific. It 
is estimated AAF now has in 
combat about 75,000 planes, 
near 40,000 of the combat 
types, besides the thousands 
in process and in the pipe- 
lines. It is probable that the 
U. S. and British air forces 
which will move against 
Japan will far more than 
double those of Army and 
Navy already there. 

Gen. Carl A. Spaatz, com- 
mander of U. S. strategic air 
force in Europe, says a 
medium sized air contingent 
will be left in Europe, to- 
gether with air forces of Eng- 
land and Russia, to cooperate 
with ground forces in keeping 
the peace. AAF bombers in 
peace time Europe probably 
will see little action and will 
double as troop and cargo 
carriers. 


Summary and Forecast 


As U. S. military aviation 
moves out of Europe, it leaves 
about 30,000 enemy planes 
“killed,” about 5,000 prob- 
ables, and over 12,000 dam- 
aged. It moves out with the 
satisfaction of a clean victory, 
but with a respectful memory 
of the enormous problems 
with which it grappled to 
generate such tremendous 
power in such a small place, 
(Britain), also awareness of 
those elements with which 
Germany offered formidable 
opposition—i. e., glider war, 
jet “propulsion, and powered 


one sees aerial attack with ex- 
plosives, fire and gas, at long 
range with. accuracy, with- 
out risk of a pilot’s life. 
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and guided missiles. In future ~ 























the new DOW CORNING 


SILICONE RUBBER 





SILASTIC QUALIFIES EQUIPMENT 
UNDER GRADE 1, CLASS 1 SPECS. 


Resistors coated with 
SILASTIC SC-75 _ operate 
successfully at 275°C. and 
take the plunge from 275°C. 
into ice water nine succes- 
sive times. This seemingly 
impossible shock perform- 
ance permits resistors coated 
with SILASTIC SC-75 to 
qualify under Grade 1, Class 
1 Specifications. 





“Newsworthy” is the development by Dow Corning of yet another—and per- 
haps greater—contribution to the new-day efficiency and resourcefulness o 
American industry. SILASTIC* is the name of the product and silicone rubber 
is the achievement. 


SILASTIC covers a variety of elastic silicone proaucts made by Dow Corning 
from sand, modified by chemicals drawn from brine, coal and oil. 


Being silicone rubber, SILASTIC exceeds in thermal stability the rubber we've 
known, whether natural or synthetic. SILASTIC retains complete flexibility- 
does not harden—in the temperature range—70°F. to 500°F. Its excellent 
dielectric properties—its arc, corona and oxidation resistance—assure dura 
bility of wire insulation under hot, wet service conditions. 


For the immediate broad field of its usefulness, SILASTIC stocks are available 
for application by coating, extruding and molding. 


DOW CORNING CORPORATION e MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 *TRADE-MARK DOW CORNING CORPORATION 
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I CALLING NAMES 


4L. Meagher was appointed 
of Jordanoff Aviation Corp. 
4 


J. Turnbull became 
director of procurement at 
L. Martin. 


P. Ladds, pres. of Na- 
1 Screw & Mfg. Co., and 
~=etor of Aviation Distributors 
Manufacturers Assn., is new 
ws, of Cleveland C. of C. 


ne Baker is now acting 
stor of public relations and 
ising for Southwest Air- 


Leslie A. Bryan has been 
nted director of new N. Y. 
s Bureau of Aviation in 
e state dept. of commerce; 
les P. ““Chuck’”? O’Connor 
made pilot for department. 


F. Johnson, previosuly 
OPA, has joined Fair- 
Camera & Instrument to 
/market research and post- 
ar sales and distribution plan- 


H. Ebbits, Jr., has been 
ppoin nN. ¥. CC. district 
afic mgr., traffic and research 
pt, of Northeast Airlines. 


Wiadimir A. Reichel has joined 
earfott Engineering Co., spe- 
ed marine and aviation 
nent firm. 


C. Harrower was elected 
in charge of sales and 
mgineering for Air Associates, 


B. Dean, managing di- 
of F. B. Dean & Co., was 
ed a director of The Avia- 
Corp. 


c% C. Layman became pres. 
gen. mgr. of Aeronautical 
ducts, Inc., with Edward C. 
promoted to v.-p. in 
e of sales; M. J. Whitfield 
as been named exec. v.-p. and 
Byron Layman, company treas. 


W. Alton Jones, Merrill C. 
Meigs, and Wayne Parrish have 
been elected to board of direct- 
ors of Air Power League. 


) 
0 


id per- 
1ess of 
rubber Harvey E. Stowers was ap- 

pointed special asst. to pres. of 
ACCA for western U. S. 


orning la K. Black is chairman, and 
1. W. Rogers, W. B. Meredith, 
8. J. Eaves, W. J. Maze, and 
: 8. N. Castle are members, of 
we Ve @ "wly organized SAE Hawaiian 
ate section. 
oility- 
sellent 


dura- 


Timm Aircraft Corp. appoint- 
ments: Roy B. Buckley, exec. 
‘-p; Don P, Murdy,  v.-p.- 










ilable 


GAN 


PORATION 


Among ex 


thairman - 


Perators, and pilots. 
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treas.; and Hyman Smith, secy. 


Okla. City Aviation Club elec- 
tions: Fred Bartholomew, pres.; 
Keith Kahle, v.-p.; Mrs. Clay- 
ton Johnson, secy.-treas. 


ira W. Pike has been elected 
to board of directors of Air- 
craft Mechanics, Inc. 


Convair appointments: James L. 
Kelley, San Diego plant div. 
mgr., will also serve in same 
position at Tucson plant; C. E. 
“Tug’’ White became chief of 
industrial engineering at Tucson 
plant, replacing W. R. “Bill’’ 
Miller, transferred to New Or- 
leans as chief industrial engi- 
neer; W. E. Brainard became 
chief tool engineer at Vultee 
Field div.; R. S. Benton has 
been named chief of industrial 
relations dept. at Miami div.; 
K. A. Day was made supt. of 
modification; R. F. McAuley was 
transferred to become supt. of 
final assembly; and Hugh L. 
Winesett has been promoted to 
post of supt. of subassemblies 
at Fort Worth B-32 plant. 


Capt. Frank Judd has been ap- 
pointed to newly created posi- 
tion of general mgr. of NWA 
western region; W. R. England, 
company’s traffic mgr. at Spo- 
kane, Wash., has been named 
to similar post at Detroit; Oscar 
Mardell, traffic representative 
at Minneapolis, and Morris Bak- 
ken, St. Paul, also joined De- 
troit staff; William H. Forbes, 
Jr., is new acting district traffic 
mgr. in Chicago. 


Elmer R. Crane, formerly of 
WPB, is new head of Grand 
Rapids, Mich., plant of Lear, 
Inc., William J. Perfield, pre- 
viously with Air Associates and 
Howard Aircraft, was made 
chief engineer, mechanical div. 


H. T. Carpenter has been ap- 
pointed treas. of J. P. Riddle 
Co., Miami, Fla. 


Dr. Gunther Mohling, with AlI- 
legheny Ludlum Steel Corp., re- 
ceived a cash award and certifi- 
cate of appreciation from board 
of directors for contribution to 
developing high temperature al- 
loys connected with jet turbine 
aircraft engines. 


John J. Hospers has been named 
Vought Aircraft div. sales megr., 
and William H. McCarthy be- 
comes company field’ service 
mer. 


George Myrick, formerly with 
CAA, now marketing director for 
Bendix radio, is new mer. of di- 
vision’s personal aviation sales; 
Charles F. Luscombe has been 
made sales engineer for personal 





plane radios; engineering devel- 





"COPTER AUTHORITIES CONVENE 


at Phi perts at recent annual forum of American Helicopter Society 
ladelphia were (left to right): R. H. Prewitt, forum technical 

J. G. Ray, veteran rotary wing pilot and vice-president of 
a Airways; and C. L. Morris, director of field activities for 
roto 'k Helicopter. Concerned with technical and economic aspects of 
r craft, forum was attended by well-known designers, engineers, 








THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





This Capital undoubtedly will be a great world air 
center. Already, four years after opening of the Na- 
tional Airport, need for another field is in sight. CAA 
hopes to take over ATC’s terminal on National at 
war’s end. There may be experimentation with one 
oe for incoming and another for outgoing 
trafiic. 


American-Fiag foreign air service proposal (chosen 
instrument) is deemed killed. And now, how will the 
U. S. keep out of airline subsidy race in the coming 
struggle for air transport as a factor in air power? 
To that nobody knows the answer. 


Pres. Truman is interested in aviation, knows much 
more about it than the average official, and will aid 
its advancement to the utmost. As former chairman 
of Senate War Investigating Committee, he made 
probes of the industry and the air forces, and indica- 
tions are that he will support a continuing examina- 
tion of all that goes on. 


Victory over Germany, coming in bits and pieces, 
brought not enough excitement to outweigh discount- 
ing factors—the tragedy of the passing of Pres. Roose- 
velt, and the continuing struggle against Japan. 
Officialdom knows that aviation has proved the most 
potent new weapon in history, but it is still not sure 
of its measure against surface borne guns and fire. 
—, = hope Japan can be done in, or nearly so, by 
air attack. 


Surplus Property Board has persuaded Army and 
Navy to stage a show at National Airport here, demon- 
strating process of obsolescence in warplanes—pre- 
paring Congress and the public for junking thousands 
of non-convertible models at huge loss. 


Old local range system of instrument approach, which 
reached practical stage as war began, will be used for 


some years in pea¢etime, though already obsolescent. 


Collision warning and altimeter applications of radar 
will be combined with the ranges. Full radar instru- 
mentation is expected in five or six years. Govern- 
ment will take firm stand for technological freeze 
period of application and use. Delay would be con- 
tinuous if engineers were allowed to wait for im- 
provements, which will not end for generations. 


The battle for radio frequency channels grows hotter. 
Railroads and busses will get a fraction of what they 
ask. Local and federal police demands will increase. 
Public communications, offering to cut rates on Wire- 
less phone, will take a slice. There will be many- 
wanting walkie-talkies. Eventual needs of private 
flying will be enormous. Meantime, engineers are 
extending the channels higher and splitting them 
finer, and somehow, there will be a meeting of the 
various demands. 

















opment post has gone to Vernon 
Mocre; general supervision of 
personal plane engineering-sales 
will be handled by W. L. Webb 
and John W. Hammond. 


Grover Loening, WPB consult- 
ant, has joined NACA in sam 
capacity. . 


Louis A. Traxel has been ap- 
pointed personnel director of 
AA. 


Lt. Gen. William S. Knudsen has 
finished special assignment or- 
ganizing ATSC and has now 
resumed duties as War Dept’s 
director of production. 





George P. Saunders is director 
of Western Air Lines’ newly 
created public relations dept. 


Cc. R. Starnes was elected v.-p. 
of Globe Aircraft Corp. 


Homer L. Bredouw was elected 
chairman of board of Missouri 
Aviation Corp., Kansas City. 
Others elected to board were: 
F. C. Kaths, pres.; James N. 
Thompson and W. J. Hermann, 
vice-presidents; Fred R. Bal- 
siger, secy-treas.; Marion Mel- 
cher, asst. secy.; also Taylor S. 
Abernathy, Joseph J. McGee, 
and Paul D. Selby. 
(Continued on page 215) 
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| Mention! PLANE, ENGINE AND PROPELLER MANUFACTU 


To Keep PLANES ww tue AIR 
You Must Keep PARTS ar te AIRPORT} 


As aviation is approaching the transi- 
tion period—moving from present to post- 
war—the discharge of service responsi- 
bilities will set the selling pace and sales 
opportunities for the Manufacturers of 
Planes, Engines and Propellers. 








Manufacturers who establish adequate 
parts distribution and maintain service 
facilities strategically available to private 
and commercial flyers will occupy a 
distinct advantage. As an aid to these 
manufacturers and a service to private 
flying (plane owners)—to those who sell 
and service planes, operate airports and 
fixed bases, and who distribute parts 
and accessories — Aerolog has been 
established. 





List Your Parts and Distributors in 


AEROLOG 


A Copy Will Be Available in 
Every Airport and Flying Field in 
The U. S$. A., CANADA and MEXICO 


Aerolog is not a magazine or catalog: carries no display 
advertisements. It is strictly and exclusively a direc 
tory. It will contain photographs, basic data and parts 
drawings of airplanes, engines and propellers: com 
plete parts lists and ordering information; complete list 
of official parts distributors for the manufacturers teP 
resented. Now. every airport and flying field operator 
in the U.S.A., Canada and Mexico can quickly locate 
his nearest distributor of parts for any plane. 


S S482 2S6435 .22eeas 


Doe Mw SWAa Ssh saa & 


> Oodao 





FOR -SPACE RATES, RESERVATIONS 
AND COMPLETE INFORMATION ADDRESS 


AEROLOG-A Directory of Plane, Engine and Propeller Perts 


THE STECK COMPANY 


AUSTIN, TEXAS 
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Surplus Problems; 


End of the war in Europe 
irought the U. S. aircraft 
manufacturing industry face 
» face with large cutback 
mders, unprecedented prob- 
lems in contract terminations, 
disposal of surplus plant and 
quipment, and conversion to 
peacetime production. 
Paralleling these difficulties 
is the assured requirement of 
maximum production of some 
AAF airplane types, and near 
maximum output of most 
Navy types, for continued war 
against Japan. 
Though it will be hard to 
with shutdowns and ur- 
mnt orders at the same time, 
on the other hand, extended 
production for the Pacific war 
vill soften the shock of stop- 
pages. , 
WPB had its cutback pro- 
gram ready as_ hostilities 
wound up in Europe, but at 
this writing full details were 
not ready for release. How- 
ever, the taper-off will be sub- 
ject to drastic changes from 
time to time, depending on 
strategy, which depends upon 
what line of defenses the 
ehemy may take. 
in Meantime, the current cur- 
tailment picture can be out- 
lined: Production of B-24’s 
is being reined-in, notably at 
Willow Run and undoubtedly 
toward a final closeout. B-17’s 
are tapering off; it is not cer- 
tain whether delivery of them 
will continue through the war. 
B-26 is completed. ‘Schedules 


Yin 
C0 


play 
lirec- 


B-25's, but here there could be 
4 revision, depending on the 
alrcraft’s usefulness in the 
fast-changing war. The A-26 
fighter-bomber looks like a 
g00d bet for the duration. 
P-38’s are being cut sharply, 
{ter an inestimable contribu- 
tion to the air war. P-51’s 
and P-47’s are coming out in 
tevised design. Continuation 
of conventional fighters de- 
Pends upon combat success of 
the Lockheed P-80 and other 
Jet-powered models to come. 
Evacuation of U. S. forces in 
Ope, plus demands of the 
ong supply lines in the Paci- 
fie, will call for all the trans- 
Port equipment that can be 
built, 

Production of engines is 
4 € cut even more than air- 


com- 
» list 
rep- 


cate 


ha €s, because of spares on 
i: d, aiso because of jets sup- 
Dantine conventional power. 

€ of the engine capacity 
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call for level production of] | 


Brings Cutback, Termination, Conversion, 


Plane Picture Gaged 


Navy asks 19,140 planes, 5,090 under 45 order 
,.. 6,412 craft made in April . . . Chamber advises 
change on minimum performance ... Plan offered 
for salvaging surplus-craft aluminum .. . Set up ATSC 
price section . . . Range new NACA policies. 


converts to jet and turbine 
power. 

B-29’s, jet fighters, and 
transport will be high priority 
from here out. 


Navy Asks 19,140 Planes, 
5.090 Under ’45 Order 


The Navy’s war in the Paci- 
fic goes on unchanged except 
that the defeat of Germany 
will mean it will now be 
backed up by more power from 
the Army and- from the Brit- 
ish. The Navy has asked 
Congress for $2.8 billion to 
procure 19,140 airplanes be- 
tween July 1, 1946, and June 
30, 1947, thus planning its 
needs one year ahead of 
normal procedure. The 1946 
program calls for 5,090 planes 
less than the 1945 program, 
which specified 24,706. Con- 
tract authorization, rather 
than cash appropriations, are 
called for, thus simplifying 
cancellation in case the air- 
craft are not needed. 

House Appropriations Com- 
mittee already has the request. 
Navy testimony indicated 10,- 


B-29 Superfortress. 
of control panel. 


Located on starboard side of craft 





faces toward tail. 


560 fighters are being called 
for, along with 2,400 dive 
bombers, 4,500 torpedo bomb- 
ers, and 1,680 patrol bombers, 
marine and land types. The 
Navy has about 36,000 planes 
and is taking deliveries at the 
rate of about 2,000 per month. 


6,412 Craft Made in April 


Production of all ciitical 
airplanes was on, or in excess 
of, schedule in April, but unit 
output dropped from the 7,053 
in March to 6,412, which was 
still 64 units above schedule. 
April was the last of the two- 
war production months. The 
rate is expected to drop back 
from now on—to 5,000 per 
month or less.’ This lower rate 
might not be reached till the 
year end. Even if the Jap air- 
force were considered liqui- 
dated. Army and Navy still 
could use large air forces for 
bombing and strafing and for 
transportation. 


Chamber Advises Change 
On Minimum Performance 


A basically new approach to 
design of personal airplanes 
and to the problem of private 
pilot safety has been proposed 
oy the U. S. aircraft industry 
through the Aero Chamber. 

The Chamber suggests that 
existing minimum perform- 
ance requirements, such as 
takeoff distance, rate of climb, 
etc., be eliminated and that 








SUPERFORT’S FLIGHT-ENGINEER STATION 


This is first photo to be released of flight engineer’s station on Boeing 

Noteworthy, for such a large plane, is compactness 
System distinguishes B-29 from previous designs in 
that flight-engineer setup relieves both commander and pilot of majority 
of engine-control duties and basic mechanical-system operations, thus 
flyers may concentrate on command of ship and on combat strategy. 


accurate data on each type’s 





directly aft of pilot, flight engineer 


flight characteristics be sup- 
plied to pilots by the Govern- 
ment and by the manufac- 
turer. 

ACCA’s belief is that liberal- 
ization of present rigid stipu- 
lations would accelerate im- 
provement of design and in- 
crease the utility of postwar 
planes. There is already much 
debate as to whether non- 
professional pilots should be 
trusted with aircraft that re- 
quire any more judgment than 
they do now. 


Plan Offered for Salvaging 
Surplus-Craft Aluminum 


As the nation’s leaders de- 
bated disposal of mountains 
of useless war machines, and 
as the Surplus Property Board 
authorized Army and Navy to 
junk all tactical airplanes 
clearly useless in civilian 
hands, Aluminum Co. of 
America announced a means 
of converting scrap aluminum 
into new aluminum equivalent 
to the original product. 

Heretofore disassembly of 
airplanes so that steel, alumi- 
num, copper, lead, rubber, and 
the like, could be separated— 
cost more than the junk value. 
Alcoa says the airplanes are 
put into a bath of caustic 
soda, which dissolves. the 
aluminum while not attacking 
other metals or the alloying 
elements of the aluminum. 
There is a growing demand 
that maximum saving of war 
metals be affected; also that 
metals be returned from for- 
eign countries, where if left 
they might eventually be used 
in some new unwanted hos- 
tilities. 


Set Up ATSC Price Section 
Air Technical Service Com- 


jmand at Wright Field has es- 


tablished a sub-section of the 
production section to adminis- 
ter price analysis and statu- 
tory renegotiation in aircraft 
procurement. The price sec- 
tion is headed by Lt. Col. A. 
P. Smith of New Orleans. 
Purpose of the new office is 
to keep prices as near as pos- 
sible to the levels common 
under normal competition. In 
addition to watching prices, 
the office will try to recapture 
profits gained through exces- 


We sive prices. 


Range New NACA Policies 


A suggested future policy 
and program for the NACA 
has been drafted by the new 
Technological Development 
Committee of the Aero Cham- 
ber. A copy of the draft, now 
being revised by committee- 
men and ACCA officials, pre- 
sumably has gone to Congress. 
It is understood the Chamber 
has criticized some aspects of 
NACA’s activities. Final draft 





of plan will be made public. 
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Orange Roller Bearing Co.,Inc., _ AY. 
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In the Northrup Black Widow P-6]1 night fighter— 
world’s largest, most powerful pursuit plane— 
Orange Roller Bushings take the load in the Nose 
Landing Gear Drag Brace, which reinforces the hydraulic shock struts. 


High Load-carrying capacity in small space 


Aircraft designers, who pinch every inch and count every ounce, have 
brought the science of weight and space saving to its highest development. 
The use of Orange Roller Bushings in special aircraft equipment and land: 
ing gear, verifies the high load carrying capacity in small space which 
these bearings have exhibited on all types of equipment. 


Combining ruggedness with precision, Orange Roller Bushings stand up 
under severe service. Roller clearances are held to a minimum, thus all 
internal running clearances are closer, maintaining true alignment of 
rollers with the highly finished raceways. 


Give your equipment the smooth, compact, anti-friction protection of 
Orange Roller Bushings. Available in a full range of sizes and types for 
most requirements. Send for Engineering Data Book show- 

ing design, sizes, capacities, installation data, etc. 
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“The Committee also dis- 
at recent meetings, 


3 
om and means of keeping 
public interest in tech- 
pogical aero research in 
e. This is regarded 
avery difficult problem, be- 
the motivation of war 
vill be missing. 


+ ASSEMBLY LINES x 


Convair is transferring pro- 
of TBY-2 Saye tne = 
htning parts from - 

ped to company’s Nash- 

ville plant. .Tucson plant is 
working under heaviest sched- 
we yet assigned, with four types 
of planes to be modified. Among 

are B-24 Liberators, RY-3 
wansports, and P-38 Lightnings. 


Martin has opened classes to 
tain maintenance and opera- 
tional men in handling ars 
cargo planes now coming off 


ways. 


Boeing of Wichita is now turn- 
ing out B-29 Superforts fully 
py for combat with all 

cations completed at plant 
before delivery. 


Ryan’s orders for new Navy 
fighter now exceed $103,000,000, 
and a contract has been received 
for $800,000 worth of a special 
type exhaust manifold for’a new 
Martin combat plane. 


Vought reveals that Fairchild 
Aireraft of Canada will turn out 
clings, stabilizers, elevators, 
and wing flaps for Corsair 
fig 


WPB has formed Aerial De- 
livery Parachute Industry Ad- 
visory Committee to expedite 
AAF’s expanded parachute pro- 
gram, 


Ford turned out 50,000th P & W 
18-eyl. engine. Company started 
—— of engines in Aug. 
941, 


Eastern Aircraft stopped pro- 
duction for one week to com- 
plete details for production of 


truts, a new type plane. 

Detroit Gear Div. of Borg-War- 

ner states that production of 
ace helicopter transmissions and 

other airplane gearing will be 

weaponed by company after 
have j 

North American’s Kansas City 
ment. HE oiant produced 6,000th B-25. 
land: Facilities are being converted to 

handle production of Lockheed 
which P-80 jet fighter. 


Douglas is pushing production 

of big C-74 transports for AAF, 

With first unit expected to be 
d up completed this summer. Craft 

's military version of company’s 
s all DC-7, 


t of Luscombe’s production of sub- 
assemblies for first quarter of 
this year is double that of 
Same period last year. 


r of ? Spark Plug delivered last 
for 4 Mark XIV mb sights for 
h More than 23,000 sights 

ave been built by company. 


Nash- Kelvinator received 20 
percent cut-back in propeller 
Production, Company delivered 
150,000th prop. in Feb. 


Malabar Machine Co., Los An- 
fe €s, received $550,000 contract 


tom U. S. N 
aviation jack gga for hydraulic 


Wright Aero Co.’s Wood-Ridge 
ay Teceived enough advance 
ed orders for B-29 engines to 
tor? Plant in full production 
an 15 months. Plant re- 
"ently reached peak production 


ban 
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WRIGHT ENGINE FOR FEEDERLINERS 


Here is an artist’s representation of Wright Aero’s newly designed 700-hp. 
Cyclone 7. Developed to employ either high or low octane fuel, new 


plant is proposed especially for use 
ports or military trainers. 





Design features interchangeability of many 
parts with those of more powerful Cyclones now in service. Installed in 
a Curtiss CW22B Falcon, a prototype of this engine has been flown 
cross-country for demonstrations to operators and airplane manufacturers. 


by short-haul feederline-type trans- 





two months ahead of schedule 
and has thus far turned out 
more than 8,000 Cyclone-18 en- 
gines. . .C-W’s Buffalo plant has 
modified 2,000th plane. .. . 
Propeller div’s Clifton plant and 
part of Caldwell plant were 
closed for re-tooling after cut- 
backs on P-38 propeller blades. 


* KNOW-HOWS x 


Walk-around oxygen units have 
been developed by Ballard Air- 
craft, Arthurdale, W. Va., to 
permit crewmen to breath while 
escaping from submerged air- 
craft. 


Special water-cooled, shock- 
proof X-ray tube, of 3 in. dia, 
has been produced by North 
American Phillips Co. for exam- 
ining materials in confined 
spaces. 


By shot peening connecting 
rods, then lacquering, instead 
of polishing them, Studebaker 
Corp. states it both increased 


strength and cut down produc-|N 


tion cost. 


Bearing service station installed 
at Martin’s for reclaiming ball 
bearings is stated to have saved 
$150,000 in first year of oper- 
ation. 


Flash welding of parts which 
formerly were made by forg- 
ing processes is asserted by 
Curtiss-Wright to have affected 
large savings at companys 
Columbus, Ohio, plant. . . .Com- 
pany also announces develop- 
ment of automatic riveting 
machine able to drive 3,000 
rivets per hour. 


Engine performance calculator, 
to give flight engineers instant 
results, has been invented by 
H. B. Riggs of Convair. Cal- 
culator is plastic disk-form 
device. 


Lighter engine mount, newly 
devised by Goodyear, is stated 





to permit useful load increase 
of more than 100 lb. per plane. 


Electrical harness tester using 
pinball-machine principle is re- 
ported by Boeing to give speed- 
ier and more accurate results 
than older methods. 


A Covering of moisture-proof 
transparent cellulose film is now 
used over emergency equipment 
on PAA Clippers both for better 
protection and to enable con- 
tents to be checked without 
opening, says Sylvania Indus- 
trial Corp., maker. 


High hydrogen-carbon ratio jet 
motor fuel developed by Rich- 
field is stated to give greatly 
increased power output and heat 
efficiency. 


* FOR THE RECORD 


U. S. Plywood Corp. has moved 
executive offices to Weldwood 
pulling 55 West 44th St., 


Fairchild Aircraft Div. will con- 
struct a new 60,000 sq. ft. 
hanger in addition to present 
plant facilities at Hagerstown, 
Md. Plans also call for five 
acres of new apron paving. 


Atlantic Western Airlines, Vir- 
gina concern with hq. in Dan- 
ville, has leased office space at 
Woodrum Field. New Company 
plans two flights daily between 
Danville, Lynchburg, Roanoke, 
and Richmond. 


Luscombe Aijirplane Corp. has 
purchased 500 acres northeast of 
Dallas, Tex., and will erect an 
aircraft factory and develop a 
new airport in order to expand 
production facilities. 


The Austin Co., engineering and 
building firm, has _ established 
Austin Aviation div., with hq. in 
Cleveland, headed by W. R. 


| formed 


Stout Research Div., of Convair, 
will be moved from Dearborn 
to Nashville, Tenn., in order to 
utilize company’s surplus facili- 
ties. 


Pacific Airmotive Corp. is new 
name of Airplane Mfg. & Supply 
Corp. 


Aviation Research Associates 
transferred offices to Academy 
of Aeronautics building, La- 
Guardia Field, N. Y. C. 


Conolon is new trade name for 
Convair plastic formerly known 
as Conolite. 


Western Finance Co., 215 Euclid 
Ave., Cleveland, Ohio, has been 
to develop plan for 
financing student pilot training 
and pilot’s solo time in school- 
owned planes. Company also 
finances new and used plane 
sales. 


NACA has received WPB ap- 
proval for construction of an 
8,500 sq. ft. addition to air- 
craft research laboratory at 
Cleveland. Costing an estimated 
$162,000, building will be an 
— to fuel injection labora- 
ory. 


Surface Combustion Corp., with 
hq. in Toledo, Ohio, has con- 
solidated all N. Y. C. offices at 


Transportation Building, 225 
Broadway, N. Y. C 
Flotrol systems, inc., is new 


name of Aqua Petroleum Sys- 
tems, Inc. Concern makes hy- 
draulic fueling systems and 
water separators. 


* CALLING NAMES « 


(Continued from page 211) 


Malcoim S. Clark was elected 
chairman of board of directors 
of Jacobs Aircraft Engine Co. 


Alan F. King was appointed 
to office of Director of economic 
research of Hughes Aircraft 
Co.; Arnold Johnson was made 
plant mgr. of Weber Showcase 
& Fixture Co., and will continue 
his duties as mgr. of company’s 
aircraft div. 


Maurice L. Broder has joined 
UAL in N. Y. C. as asst. mer. 
of mercantile traffic; L. T. Long 
has been transferred to Chey- 
enne to be in charge of com- 
Ppany’s new engineering de- 
velopment section, with R. L. 
McBrien and D. W. Taylor as 
assistants. 


Kenneth 8B. Loeffler has been 
appointed Braniff Airways sta- 
tion master in Tulsa. 


Vincent McComb is new NAL 
traffic mgr. for N. Y. C., and 
Helen Borg became city traffic 
mgr. at Miami. 


Western Air Lines elections: 
William A. Coulter, again pres.; 
L. H. Dwerlkotte, exec. v.-p.; 
Charles N. James, v.-p. in 
charge of operations; Thomas 
Wolfe, v.-p. in charge of traffic; 
and Paul E. Sullivan, v.-p. and 
secy. 


George W. Mason and David 
L. Frawley were elected to PCA 
board of directors, with C. 
Bedell Monro re-elected pres., 
and Raymond G. Lochiel, elected 
vice-pres. and continuing as 
treas. 


J. H. Rose has been appointed 
asst. sales mgr. of Automotive 
& Aircraft div. of American 
Chain & Cable Co. 


E. Digges La Touche has been 
appointed to administer Briggs 
Clarifier Co.’s aviation div. field 
engineering staff. 


T. F. Ryan til has been elected 
a director of Mid-Continent 





Engstrom, company v.-p. 


Airlines. 
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RosAN Locked-in Inserts furnish 
permanent fastening points in all types 


of materials. The serrated Locking Ring 


(see A in illustration) prevents backing 
out or loosening under vibration or 
torsion. Installation is permanent, but 
the units may be removed by a simple 
shallow drilling operation without 
disturbing the parent material. No 
oversize replacements necessary, saves 
repair time and parts storage. 





(1) Material has 
been drilled and 
tapped. Insert, 
minus locking 
ring, has been 
portly screwed 
into place. 
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THE ROSAN LOCKED-IN STUD 


The Rosan Locked-in Stud operates on 
the same principle as the Insert described 
above. The serrated Locking Ring, identical 
in design for both types of units, is used to 
lock the Stud solidly in any material soft 
enough for the ring serrations to broach it. 


Rosan Locked-in Studs and Inserts have 
been adapted to fastening and sealing 
problems of all types of industry. 


Write for free catalog. Manufacturers are invited to submit 


(2) Insert in place. 
Top flush with 
surface of mater- 
ial. Note the 
counter-bored 
channel for the 
locking ring. 





their fastening problems. No obligation. 
A PRODUCT OF 


BARDWELL & McALISTER, INC. 


EXCLUSIVE LICENSEE 
DEPT. 00 BOX 1310, HOLLYWOOD 28, CALIF. 
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(3) Insert locked 
in place. Inner” 
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Flash Initial Go-Ahead 


compromise resolving 


revision comes up... 


After three years of zero 
production of airplanes for the 
civilian transport industry, 
WPB finally removed restric- 
tions so a start could be made 
on the 300 planes wanted by 
the airlines this year and next, 
“provided there is no inter- 
ference with present or sub- 
sequent military aircraft pro- 
duction schedules and devel- 
opment commitments.” 

Army and Navy both had 
authorized Chairman J. A. 
Krug of WPB to give the 
manufacturers a rating of 
AA-1 on airline planes, which 
will provide tools and mate- 
rials. Production must not in- 
terfere with war requirements, 
but manpower released from 
cutback orders should help. 

One difficulty will be in 
components produced by the 
manufacturers who are still 
sewed up tight with the war. 
But air transportation is now 
rated as a war essential, and it 
is expected ‘components neces- 
sary for production of airline 
equipment cari” be released. 
Another problem was antici- 
pated in getting quick release 
of tools and equipment by the 
defense plant corporation. 

Airline equipment schedules 
are handled by a new commit- 
tee of three men, one each 
from Army, Navy, and WPB. 
Henry P. Nelson, director of 
the Aircraft Division of WPB 
and member of APB, says the 
three-man committee, whose 
members were not named, is 
carefully studying ways and 
means of meeting the airlines’ 


Tequirements. Nelson stated 
total airlines requests for 
about 300 planes carries 


through the year 1946. The 
airlines believe they can pro- 
vide ground and flight crews 
for whatever additional planes 
they can get. 

Meanwhile allocation of war 
surplus DC-3 types, Lockheeds, 
and smaller planes to the air- 
lines and other users continues 
afew at a time. Operators 
are extending their plans for 
Conversion, especially with 
Douglas approved” modifica- 
tion centers, 


CAB Asks Equitable 
State-Tax Formula 


‘ In accordance with an order 
tom Congress, following Su- 
Preme Court decision against 
Northwest Airlines in _ the 
Multiple state tax case, CAB 

recommended to Congress 
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Attorney General... AEA signs for 


for New Airliners; 


Three-Man Committee Studies Requirements 


. «+» CAB asks equitable state-tax formula ... See 


mail-pay controversy .. . 


“Chosen instrument" bill deemed beaten ... Act 


Refer off-airway problem to 
landplanes. 


that it enact a statute requir- 
ing equitable apportionment of 
taxable property among the 
states through which airlines 
pass. 

Because cases would vary 
widely, the Board recommends 
that an_ existing federal 
agency interpret and admin- 
ister the formula, with a com- 
mitte of tax experts from the 
states concerned. 

Criticizing taxation of avi- 
ation fuel by states, the Board 
recommended exclusive fed- 
eral taxation of aviation fuel, 
and exclusive auto fuel taxa- 
tion by states. The report to 
Congress suggested that multi- 
ple taxation is broader than 
aviation and that general fis- 
cal relations between states 
and the federal government 
should be investigated. 


See Compromise Resolving 
Mail-Pay Controversy 


United, TWA, and Eastern 
have joined American Airlines 
in opposing CAB’s proposed 
mail-pay cut from 60 to 32c. 
per ton-mile. TWA says in 
its brief that airlines should be 
permitted to build up reserves 
in good times for bad times. 
Company says its average net 


on two-place craft are arranged in 





income for 11 yr.. has been 
$201,547, or 2.92 percent, on the 
average investment, and it 
challenges CAB’s estimate of 
its high passenger load factor 
income in the future. 

United also replies that the 
Board is basing its calcula- 
tions on temporary load fac- 
tors and earnings. And East- 
ern emphasizes advantages 
that would accrue to small 
lines if the 50 percent cut is 
put on the big lines. 

CAB’s proposed reduction is 
a bargaining stand, and the 
final decision will be a com- 
promise. The cut might be 
very slight if airlines convince 
the Board that passenger fare 
reductions would serve public 
interest just as well. 

“Chosen Instrument” Bill 
Deemed Beaten 


Hearings on PAA’s pro=- 
posed All-American Flag Line 
foreign service bill, presented 
by Sen. Pat McCarran, have 
been completed, and informed 
opinion is that the “chosen 
instrument” measure is beaten. 
It seemed doubtful at this 
writing whether a majority 
of the Senate Commerce Com- 
mittee could be mustered to 
report the measure to the 
floor. Defeat in a Senate vote, 
in case it is brought up, 
seemed certain, and observers 
doubted whether the House 
would ever consider the bill. — 

It is thought likely Pres. 
Truman will continue Mr. 


Roosevelt’s policy on foreign- 
service aviation and veto any 
“chosen instrument” 


legisla- 








tion. 


Alexander B. Royce, 








KELLETT COMES UP WITH ‘COPTER 
Here is first photo of Kellett’s XR-8 helicopter for AAF. Rotor blades 


two sets of three blades each and 


overlap as they contra-rotate. Counter rotation obviates necessity for tail 
rotor. Powered by a 245-hp. XO-405 engine, craft has a 40-ft. rotor span. 
Length of fuselage is 22 ft. 7 in., height is 11 ft., and blade loading is 
35.2 Ib./sq. ft. Gross weight is 2,975 Ib., while weight empty is 2,320 Ib. 
Controls are stated to be of tonventional helicopter type, including stick, 
pitch control lever, and rudder pedals. 


chairman of the 17 Airlines 
Committee, told the Senate 
Committee that the airlines 
would participate in neither 
an American chosen instru- 
ment nor an_ international 
cartel such as Britain is fost- 
ering. 


Act Revision Comes Up 


Due to begin about now are 
hearings on Sen. Pat. McCar- 
ran’s omnibus bill to revise the 
Civil Aeronautics Act. The 
bill calls for reinstating the 
Civil Aeronautics Authority 
(CAB and CAA) independent 
of the Commerce Department, 
and it asks creation of an Air 
Safety Board, independent of 
the Authority, as it was before 
the President reorganized CAA 
several years ago. Also deal- 
ing with several other matters, 
this bill is similar in many 
respects to the Lea omnibus 
bill, revising the Act, on which 
hearings had not been sched- 
uled at press time. 


Refer Off-Airway Problem 
To Attorney General 


A recent order by the Ad- 
ministrator requires «airlines 
operators to justify off-airway 
operations, and advises that 
such operations where time 
saving is small, soon must be 
discontinued. ‘The order was 
issued when CAA’s general 
counsel ruled that the law re- 
quires the Administrator to 
designate an airway over any 
route authorized for scheduled 
operations. 

Counsel for the Board has 
taken exception to CAA’s find- 
ing, and both the Board and 
CAA have prepared briefs for 
the U. S. Attorney General, 
who is requested to resolve the 
difference. 

The airlines have been fly- 
ing off-airway for years; in 
fact, airways were not offici- 
ally designated until recent 
years. Airlines want to fly 
off-airways to save miles and 
to by-pass traffic concentra- 
tions caused by the _ war. 
Army does not favor more air- 
ways, which complicate its 
traffic problems. 


Accident Poses Questions 


Crash of a Page Airways 
plane at Washington National 
Airport killing six persons and 
injuring five others, brought 
renewed interest in the prob- 
lem, encountered in some Cases, 
of distinguishing between the 
charter and contract and pub- 
lic carrier operations. There 
also arose questions regarding 
the matter of operating certi- 
ficates from CAA. The Board 
is investigating the accident, 
and its findings will tend to 
clarify those and other ques- 
tions, thus contributing data 
for study of the proposed reg- 
ulation of non-scheduled air 
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EQUIPMENT FOR AIRCRAFT 


Wherever Allied fighting planes are flying you'll find electrical 
ilt by Auto-Lite. Its quality proved in 
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equipment precision- uilt 

the tough test of combat — equipment resulting from long years ijsllo- 

of careful development and research. Pictured here are @ ew hE tj) hd 

examples of such equipment. cotiieaio: = 
COMPANY Fas! 





THE ELECTRIC AUTO-LITE 
TOLEDO, 1, OHIO : SARNIA, ONTARIO 
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AEA Signs for Landplanes 












american Export Airlines, 
hich began operations with 
boats, has announced 
a purchase contract 
for a fleet of 108-125 passenger 
gndplanes, designated as AE 
yodel 7. Craft is described 
gs having non-stop range of 
4000 mi. at cruising speeds in 
excess Of 296 mph. 

Company has a good record 
on the Sikorsky planes. Some 
gpservers say it was the influ- 
ence of American Airlines, 
yhich has applied to CAB for 

on to purchase Ex- 
that caused the change 


of policy. 


Fast Transcontinent Runs 
Planned by United 


United Air Lines expects to 
gfer coast-to-coast service 
vith two stops in 10 hr. 14 


nin. and with one stop in 9/¥ 
ir. 24min. with postwar four-|; 


mgined airplanes, according 
to Pres. W. A. Patterson. 

g at the Chicago 
forum on Aviation, Mr. Pat- 
trrson said helicopter in 

to come may compete 
wth 2c.-per-mile rates on 
buses in short haul. He again 
weed regulation of non-sched- 
ied services. If all inter-city 
first-class mail between points 
4) mi. apart were flown, he 
wid, total mail volume would 
be six times prewar volume. 
If parcel post is established, 
wume would increase an- 
other five times. 


* CROSS COUNTRY x 


AA started its new N. Y.-Los 
Angeles transcontinental service 
va Tulsa and Oklahoma City, 
aso resumed daily passenger 
(hicago-Peoria flights. 


Commercial flying’s yearly gaso- 
line bill will reach more than 
$0,000,000 within a decade, ac- 
wring to G. K. Brower, of AA. 


VAL has begun experimental 
sirvey to formulate rates on air 
shipped perishables. Test con- 
fignment of 6,187 lb. of aspara- 
sus was flown from California to 
Cleveland, with plane interior 
lept at 40-55 deg. F. tempera- 
le, asparagus being trimmed 
fore shipping. Previous store 
tiles showed 71 percent of ship- 
went sold first day, rest went 
txt day. . .Company has in- 
ugurated new direct service 
tween Cleveland and Boston 
“td Hartford, also between Salt 
¢ City and Spokane, Wash. 


L Welch Pogue, CAB chair- 
Man says officially that North 

tic routes will be the first 
nis awarded for international 
(erations. 


Nestern Air Lines celebrated 
th anniversary. In past year 
‘mpany carried 150,000 pas- 
“gers over 4,196 mi. of routes, 
* addition to operations to 
and Aleutians for ATC. 


ritheast Airlines has started 
Boston service, flying nine 
-id-trips daily. 


“ General Life Insurance 
w. has liberalized accident in- 
ace for air passengers un- 
‘Which aviation coverage in 
ie ty 8 regular accident poli- 
ies include all normal pas- 

ff hazards without addi- 
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tional 


charge. Policy covers 
passengers on private and non- 
scheduled commercial flights 


made in North America in li- 
censed aircraft of U. S. registry 
operated by licensed pilots. 


Flight operations: TWA _ flew 
90,708,006 revenue passenger 
miles in first quarter of '45, a 
56 percent increase over same 
period last year. Carried were 
9,251,568 lb. of airmail, and the 
express volume was up 61.8 per- 
cent. . .UAL now flies 100,000 
mi. daily, with fleet averaging 
almost 12 hr. daily per plane. 
It is stated there are never 
less than 25 Mainliners and Car- 
goliners in air. Peak is 38 
planes. 


Feederlines: Dayton & Western 
Airlines, Dayton, Ohio, has filed 
an application with CAB for 
permission to operate airplanes 
and helicopters over routes in 
Ohio, Indiana, and Michigan, 
with Toledo as system’s hub. 
... Zimmerly Air Transport has 
purchased a Lockheed Lodestar 
for operation on routes in Idaho 
. . -Robertson Aviation, is using 
Fairchild 24’s on one-flight daily 
service between Ithaca and N. 

oi ie - Yankee Skylines in- 
augurated daily air freight serv- 
ce between Burlington, Rut- 
land, Buffalo, Detroit, and re- 


turn. . .Nevada Pacific Airlines 
began passenger service be- 
tween Reno and Las Vegas, 


using Fairchild 45’s. 


PAA airport-clerks, dispatchers, 
porters, and other operations 
personnel in Latin American 
divisions, are to be trained to 
take weather observations and 
make weather reports used by 
company’s forecasting stations 
and flight officers. . .Company’s 
air cargo service is handling 
more than $1,000,000 monthly in 
fur shipments, with the biggest 
market for goods in Latin Am- 
erica. Recently PAA made an 
up-to-50 percent reduction in 
rates for shipping raw furs and 
skins ... Panagra had certifi- 
cate amended to permit service 
between Lima and Iquitos, Peru, 
via Juanjui, Peru. 


Essair, Inc., received tempor- 
ary certificate to operate be- 
tween Houston and Amarillo via 
Austin, San Angelo, Abilene, 
and Lubbock, Tex. 


Northwest Airlines has organ- 
ized new eastern region setup, 
bounded by Winnipeg, Canada, 
Grand Forks and Fargo, N. D., 
Minneapolis-St. Paul, Milwau- 
kee, Chicago, Detroit, and N. 
Y. C. . . .Company is beginning 
familiarization flights into De- 
troit and N. Y. C. prior to in- 
augurating service from Pacific 


Northwest into Eastern’ sea- 
board. 
Continental Air Lines’ has 


created an entirely new depart- 
ment, named flight service de- 
partment, responsible for cen- 
tral reservations control, pas- 
senger service, station service, 
hostess service, and food serv- 
ice. Functions were formerly 
handled by traffic and opera- 
tions departments. 

All American Aviation cele- 
brated sixth anniversary of 
pickup air service. Company 
has grown from two _ experi- 
mental routes 1,040 mi. long, 
serving 56 communities, to a 
system of five routes extending 
1,568 mi., reaching 118 commun- 
ities and requiring 5,068 mi. of 
flying each day. In past year 
70,488 pickups and _ deliveries 
were made, with mail amount- 
ing to 954,000 lb., and air ex- 
press 181,000 lb. Air mail rev- 
enues totaled $1,915,000. 


Gen. Brehon Somervell reveals 
that ATC flew 18 five-ton gas- 
powered locomotives from Miami 
to Burma to help counter a 
British supply problem there. 
Shipment was by 27 planes. 





Stainless Tubing For 
“Sure-Fire’ Performance 


@ Stainless Tubing is a 
natural for this job— 

a gun charger that clears 
jammed 50 cal. machine 

guns and 20 mm. cannon. Pow- 
ered by high pressure gas or com- 
pressed air, continuous, trouble-free 
operation of its internal mechanism 
is insured by the corrosion resistance 
of stainless. The uniform walls of 
Carpenter Welded Stainless Tubing also 
permit machining of working parts to 





close tolerances and assure maximum 
Engineering 


Data Available... 


in this convenient file 
folder. Information on 
corrosion resistance, 
physical properties, sizes, 
gauges, shapes will belp 
you select the correct 
type of Stainless Tubing 
for your needs. Send for 
it today. 


operating efficiency for the safety and 
protection of the men behind the guns. 
And the high strength/weight ratio of 
Carpenter Welded Stainless Tubing per- 
mits the use of lighter gauges to provide 
the weight saving so necessary in aircraft 


manufacture. 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division 


@ Kenilworth, N. J. 
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STAINLESS TUBING 
































AVIATION ABROAD 











YANKS CORRAL NAZI SQUIRT 
A Messerschmitt 262 twin-jet fighter-bomber, captured on an airfield 
over-run by Gen. Patch’s 7th Army, is examined by U. S. armored troops. 
Top photo shows nose portion of starboard jet unit, with inspection panel 


open revealing interior. 
tures, including retractable tricycle 


Photo above shows some of craft’s salient fea- 


landing gear. When this view was 


snapped, jet units had been dismantled, but some of connections may be 
seen dangling from beneath left wing just outboard of landing gear strut. 
Open panel in front of craft’s cockpit disclosed four fixed cannon. Wing- 
span is about 41 ft., length about 35 ft. Cockpit is fitted with a seat 
ejector device to throw pilot clear of craft in event of emergency. (Inter- 


national News photos) 





* INTERNATIONAL BRIEFS * 


England 


Recent reports state the Lan- 
castrian, civil version of Lan- 
caster bomber, has a high speed 
of 310 mph. and a 4,000-mi. 
range at 230 mph. with a 2-ton 
payload, 


Following America’s example of 
NACA, Sir Stafford Cripps has 
announced that a research sta- 
tion will be built in United 
Kingdom for investigation of 
problems on new aircraft. 


One of Lancaster bombers has 
chalked up 137 missions, flying 
969 hr. and using 232,750 gal. of 
fuel, or 240 gal. per hour. This 
bomber is still on active duty, 
continuing long service since 
first operational flight in May 
1943. 


Discussions in Parliament dis- 
closed that Tudor II is designed 
to carry twice as many passen- 
gers as Tudor I; that six Bra- 
bazons are being built, together 
with prototypes of 8- and 14- 
seat feederliners; and that air- 
eraft for postwar international 
service are expected to come off 
British production lines within 
three months. 


Plans for London airport, sub- 
mitted in recent ‘“Aeroplane’”’ 
competition are reported to-have 
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brought out unusual number of 
features of interest to designers. 


De Havilland is building a proto- 
type of DH-104 Dove, feeder- 
liner for eight passengers pow- 
ered with two Gipsyqueen en- 


gines. Reversible pitch props 
will be employed to. shorten 
landing runs. 

Russia 


News releases from Moscow tell 
of Russia’s new reconnaissance 
planes capable of continuous 
patrols of more than 60 hr. 
Some of these craft have been 
flown in North Polar regions. 


France 


A new company, known as Air- 
opia (Compagnie Europienne de 
Navigation Aerienne), has been 
formed in France. It plans 
trunk routes in Europe follow- 
ing establishment of wholly- 
owned subsidiaries in some 24 
countries. 


Fifty trans-Atlantic flying boats 
are to be built in France at a 
cost of $250 million, it is said. 
For operation between Toulouse 
and New York, these planes are 
expected to weigh 130,000 Ib. 
and carry up to 100 passengers. 


Test flights were recently made 
with Latecoere 631, six-engined 
fiving boat. This is craft which 
was hidden piece-meal by the 
French patriots when Germans 
occupied all of France. 





French Air Force now has some 
160,000 men, as against 85,000 
just before war. Much of train- 
ing and equipment has been 
supplied by U. S. 


Australia 


Trans-Indian Ocean service of 
Qantas is now being operated 
on a three-times weekly sched- 


ule. Airline has set up a new 
training school to provide crews 
with necessary training for 
operation. 

Australian National Airways 
has announced its postwar 
plans, which include, in addi- 


tion to greatly expanded in- 
ternal airlines, following inter- 
national routes: Australia-Eng- 
land, Australia-America, Aus- 
tralia-Vliadivostock via China 
and Japan, Australia-Nether- 
lands’ Indies, and Australia- 
Philippines. 


Ansett Airways reports open- 
ing of daily-schedule service 
between Melbourne and Can- 
berra and between Melbourne 
and Adelaide. New equipment 
will make greater frequency 
of service possible. 


Germany 


Tools and equipment for con- 
struction of Junkers 88 craft 
are said to have been flown 
to Japan prior to Germany’s 
defeat. Several of these planes 
have already been seen in Far 
East, where they have code 
name Janice. 


Additions to list of German 
swan-song planes are: He-177 































with four’ engines 
nacelles instead 
engined Ju-390, said to hay 
been readied for Hitler's escape 
and 60-ton 6-engined Fw. 
bomber. In last gasp, Lut, 
waffe used outmoded Stukasg j 
attempt to stem Allied tid 
Reports even have it that 
put. World War I war p} 
into the air. . 


Sweden 


Representatives of both g 
ish Intercontinental Air 
and ABA recently sat in gy 
conferences at Douglas eon 
cerning equipment on DC-4 4 
DC-6 commercial planes, Bp 
SILA and ABA are known ¢ 
have ordered a number of D¢ 
4’s. 


in foy 
of two; six 


Opening of Swedish courier. 
plane service to U. S. is 
pected before mid-summer, 


Argentina 


Government announces that 
$30 million airport will be con- 
structed just outside Bueno 
Aires. 


Movements pf foreign air car- 
riers over Argentina have been 
limited to certain corridors and 
zones. Such carriers, it is stated 
will not be allowed to “invade 
sphere of action reserved for 
Argentinian airlines”. 


From Pedro J. Noiseux comes 
report that Auto Club of Argen- 
tina is opening chain of conneet- 
ing service stations which wil 
have landing strips and he 
equipped to service private air- 
craft. 





WORLDATA....... . By “VISTA” 





With V-E Day Past, the path is now being cleared for 
rebirth of various European airlines. First steps toward 
commercial operations have already been taken by 
earlier-liberated countries, and the recent reorganiza- 
tion meeting of the International Air Traffic Assn. at 
Havana further clarified details. IATA plans Paris meet- 
ing July 30 and a general meeting Oct. 16 in Montreal. 


Quite a controvérsy arose in England concerning the 
White Paper outlining the three-company organization 
of United Kingdom postwar civil airlines. (See Worldata 
May Aviation.) Smaller airlines and other companies with 
postwar air plans claimed they were not consulted regard- 
ing the formula, hence a likelihood of friction was seen. 
Under the criticism and pressure, the Government backed 
away, now classing the Paper as a suggestion rather than 
a final blueprint of Britain’s postwar airline setup. 


Called for by this White Paper were three outfits, with 
the existing BOAC playing a part in each. Company A 
(BOAC and large international steamship operators) 
was slated to serve the British Commonwealth, U. 5. 
and Far East. Company B (railways, travel agencies, 
smaller steamship lines, and BOAC) was to run lines 
inside the United Kingdom and to European destinations. 
And Company C (steamship lines now operating to South 
America and BOAC) was to operate to Spain, Portugal, 
West Africa, and all of South America. The latter com- 
pany was expected to be a modification of BLAA (British 
Latin American Airlines), which recently announced 
purchase of a number of Avro Tudors. 


Among those released from the German concentration 
camps was Albert Plesman, who had been mana 

director of KLM Royal Dutch Airlines. Mr. Plesman had 
been in custody of the Germans since 1941 when, accord- 
ing to available information, his refusal to cooperate 
with the invaders led to his arrest. Resuming his manag- 
ing directorship of KLM, Mr. Plesman has since been 
elected to the executive committee of the new IATA. 
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WHEN THE AIR IS FREE FOR COMMERCE 
_—Stainless Steel WILL FLY ALOFT! 





In years of peaceful progress to come, American aviation 
will girdle the world with aerial pathways for goods and 
travel... employing aircraft of ever-increasing dependability, 
comfort and speed. 


Keeping pace with these developments, Superior Stainless 

STRIP Steel will provide the matchless combination of 

strength, beauty, and timeless durability which makes 

/ Stainless truly the metal of flight . . . produced by specialists 
in flawless coils of any length, with exact precision in specified 

compositions, temper, dimensions and finish, for maximum 


fabricating ease and economy! 


& 
Superior Steel 
CORPORATION 


CARNEGIE, PENNSYLVANIA 





















MAINTENANCE MEN know what they are talking about 
when they acclaim Aerocon. Service records of instal- 
lation after installation testify to the remarkable dura- 
bility of this superior flexible shielding conduit. 

Take the example of Northwest Airlines, which 
becomes America’s fourth great transcontinental air- 
line with the extension of service to Detroit and New 
York, beginning June 1. Here, spark plug leads with 
Aerocon shielding completed 2500 hours of successful 
engine operation—passed rigid testing—and were re- 
turned for additional running. Many other records 
prove the extraordinary ability of Aerocon to with- 
stand vibration and remain pressure-tight for long 
periods of service. 

Aerocon Type 154 was first developed 
to provide thoroughly dependable shield- 
ing to blank out radio interference from 
high-tension aircraft ignition systems. Its 
efficiency and durability have been con- 
tinually improved—and today this long- 
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MECHANIC: “This shielding certainly stands up, Chief.’’ 
CHIEF MECHANIC: ““And how, Bob! It’s Aerocon Flexible Conduit.’ 
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$1 
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lived flexible conduit is widely used by prominent % 

manufacturers to dampen the interference of all elec 

trical wiring—high or low tension. a: 

Titeflex Aerocon Type 154, or its equivalent, is now 2 

specified by both the Army and the Navy for use wher i 

ever electrical connections on airplane or engine must be 

be radio-shielded. It is available to the aircraft indus », 

try in all diameters for which conduit is required. i $1 

Inquiries will receive the prompt attention of our 7 

engineering staff. ol 

TITEFLEX, INC. Be 

510 Frelinghuysen Ave., Newark 5, N.J. . 
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Illustrated below is one of the Titeflex ignition leads which com He ty 
pleted 2500 hours of operation on a Northwest Airline plane. 

It is a detachable lead used as part of a pressurized harness MM J, 
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TACA Airways has completed 
arrangements for new financ- 
ing totaling $1,410,000 in form 
of privately-issued short term 
notes convertible into com- 
mon stock. Notes carry 4 per- 
cent interest and were pur- 
chased by present stock- 
holders, including TWA. It 
js understood notes are con- 
yertible into common at $6 


a share. 


Boeing Airplane Co. reports 
1944 sales totaled $608,082,413 
against $493,188,161 in 1943, 
while net profit was $5,257,522 
or $486 a share against $4,- 
492870 or $4.14 a share in 
1943, Chairman C. L. Egtvedt 
told stockholders that post- 
war activities of company 
should be principally in air- 
craft field. He added that dis- 
cussions had been held with 
airlines regarding their pur- 
chase of Boeing transports 
but that no commitments had 
been made. 


Dividends: Grumman Aircraft 
paid a $1.50 dividend on May 
%. Previous payments were 
50c. last November and $1 in 
May, 1944. . . . Boeing paid 
$1 in April. A similar pay- 
ment was made in April and 
November of 1944. 


Fairchild Engine & Airplane 
Corp. reports 1944 sales of 
$93,212,963 compared with 
$102,450,364 in 1943, a decline 
of 9 percent which Pres. J. 
Carlton Ward, Jr., attributed 
to large contract terminations 
and production shifts. Net 
profits were $1,173,123 or $1.12 
4 share compared with $1,827,- 
211 or $1.75 a share in 1942. 


Unfilled Orders: Ryan Aero- 
nautical has $116,000,000, and 
Fairchild Engine & Airplane, 
$108,000,000. Republic Avia- 
tion is reported to have $8,- 
000,000 in private amphibian 
plane orders. 


Bendix Aviation Corp. reports 
1944 sales of $869,662,826 com- 
pared with $822,510,234 in 
1943. Unfilled orders on Sept. 
30, 1944 were  $662,836,569 
against $1,018,901 a year earl- 
ier. Net profits were $15,290,- 
095 or $7.22 a share, against 
$14722,704 or $6.95 a share in 
1943, Physical volume of 1944 
deliveries were much higher 

dollar sales indicated, due 
‘0 price reductions. 


Jacobs Aircraft Engine Co. 
Teports 1944 net earnings of 
$1,047,795 or $1.69 a share 
against 1943 net earnings of 
$1070518 or $1.73 a share. 

€S were $52,194666 com- 
pared with $61,084,495 in 1943. 


Stock Offerings: 


ucts plans to offer 60,000|used for 





ADDING IT UP...........By RAY HOADLEY 


Reconversion. Says Glenn L. Martin: To make possible 
a smoother reconversion for the aircraft industry when 
Japan follows Germany into defeat, permission should 
be granted now by government agencies to plane 
manufacturers to proceed with postwar engineering 
and design. As Mr. Martin points out, the aviation 
industry is assuming a large part of the war production 
responsibilities of the automobile and other durable 
civilian goods industries. 


Contract Transfers. It is figured effect of contract 
transfers will be to accentuate the eventual shock 
of reconversion in the aircraft industry, unless it is 
permitted to get started on engineering and develop- 
ment work. That would speed up obsolescence of the 
present types of civilian planes and thus expand the 
civilian market as soon as possible after V-J Day. 


Terminations. Contract terminations probably will 
average between $2,000,000,000 and $3,000,000,000 a 
month in coming months, as compared with $1,200,- 
000,000 monthly since passage of the Contract Settle- 
ment Act. Fortunately the settlement backlog has 
declined in the last six months—from a peak of $14,- 
300,000,000 to $9,500,000,000 or about seven ‘months 
work at the current settlement rate. 


Quicker Settlements. With termination orders now due 
to go out in really big volume, the rate of settlements 
will have to be speeded up. One way the aircraft 
industry can help will be to file claims more promptly 
than in the past. And a way that the government could 
speed things up decidedly would be to provide more 
scrap consultants. Experience shows that a large part 
of termination inventories have only scrap value and 
should be cleared from the plants as soon as possible. 
On Apr. 30 there were only 23 such consultants. 


Canceled Commitments. Up to Apr. 30, commitments 
canceled by comtract terminations totaled $27,500,000,- 
000, of which $18,000,000,000 had been settled. It is 
necessary to distinguish between the large amount of 
canceled commitments and the small amount paid by 
the government to settle the resulting claims. Pay- 
ments to contractors to settle almost $15,000,000,000 
of canceled fixed-contract claims totaled only $600,- 
000,000. More than 114,000—87 percent of the 132,- 
000 fixed-price prime contracts settled through Mar. 
31—were closed without claim. 


Interim Financing. Partial payments can now be 
obtained fairly quickly by prime contractors and the 
first-tier subcontractors. However, government termin- 
ation officials themselves admit that mechanisms for 
partial payment to lower-tier contractors have been 
cumbersome. But under a new plan, in which pools 
of funds to be used on a revolving basis for partial 
and final payments to subcontractors are placed in the 
hands of prime contractors, it is hoped that partial 
payments will be available to many more lower-tier 
subcontractors. 


Tax Relief. It would be a great help to aircraft com- 
panies if Congress decides to allow companies which 
hold excess profits tax postwar government bonds to 


* cash a portion of these securities to meet reconversion 


costs. The aircraft industry holds-more than $50,000,- 
000 of such bonds today. Another change along this 
line that may be made would be to permit com- 
panies to estimate their 1944 earnings, calculate the 
tax refund they would be entitled to, and then de- 
duct the amount of the refund from current pay- 
ments now being made on 1944 income. In that way 
a company would collect now a refund it might not 
otherwise get for two or more years. 











Thompson|a share with proceeds to bejloan. . 


stockholders. This represents 
around one-third of com- 
pany’s capital stock. . .Laister 
Kauffman Aircraft Corp. has 
filed an SEC statement for 
17,702 shares of preferred 
stock, 262,314 shares of Class 
A common § stock, 250,000 
shares of Class B common, 
and 260,136 shares of Class C 
common stock. . Solar Air- 
craft is offering 10,000 shares 
of preferred stock at $16.62 
a share. 


United Aircraft Corp. reports 
March quarter net income of 
$3,547,781 or $1.21 a common 
share against net income of 
$4,060,628 or $1.40 in the like 
1944 period. Sales were $165,- 
941,052 against $216,067,157 in 
the same 1943 quarter. 


Bendix Aviation had sales of 
$363,000,000 in six months 
ended Mar. 31 against $475,- 
000,00@ in same period a year 
ago, Pres. Ernest R. Breech 
told stockholders at annual 
meeting. 


Thompson Products, reports 
first quarter earnings of $722,- 
427 equal to $1.84 a share 
against net of $798,006 or 
$2.47 a share in like 1944 
period. Sales were $32,787,495 
against $35,769,983 in Mar. 
1944 quarter. Thompson Air- 
craft Products accounted for 
$12,848,000 of first quarter 
sales compared with $21,359,- 
000 a year ago. 


Fairchild Camera & Instru- 
ment Corp. estimates 1944 
sales at $42,000,000 compared 
with sales of 46,780,000 in 1943. 
Pres. James S. Ogsbury post- 
poned annual meeting due to 
delay in preparing annual 
financial statement. 


Sperry Corp.’s 1944 net in- 
come did not differ substan- 
tially from that of 1943, ac- 
cording to Pres. Thomas A. 
Morgan, who has postponed 
annual meeting until after 
completion of annual report 
for last year. Shipments in 
year 1944 were approximately 
$425,000,000 compared with 
$460,006,689 in 1943. 


Aviation Corp. reports sales 
of $9,814,016 for quarter ended 
Feb. 28 against sales of $17,- 
677,809 for like 1944 period. 
Net profits were $1,011,029 
equal to 17c. a share against 
net profit of $1,460,863 or 25c. 
a Share a year ago. 


Solar Aircraft has a backlog 
of unfilled orders of around 
$38,000,000. Sales in year 
ended Apr. 30 were about $28,- 
000,000. Solar recently com- 


priced between $104 and $107|and to pay off a $900,000 bank|pleted a new V-loan agree- 
. Aircraft Radio Corp.|ment with bankers involving 
refunding 45,000) will offer 100,000 shares of|$12,500,000 to meet working 


€s of new preferred stockishares of present preferredicommon stock for account of|capital requirements. 
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God bless you, 


our fighting men, 
for the Victory! 


Victory, born of courage and sacrifice ‘by every 
member of our armed forces. Backed by the toil 
of millions of loyal men and women, you have 
spearheaded that surge of righteous power no 
enemy could long withstand. 


And to those among you who paid for victory 
with blood and pain and life, our humble and 
undying gratitude —and our firm resolve 
that you shall not have suffered in vain. 


There are still bitter tasks remaining. You will 
face them as bravely as ever—and may God 
speed your triumphant return. 


NEW DEPARTURE 


Division of General Motors 
MAKERS OF NEW DEPARTURE BALL BEARINGS 
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ROBERT J. WOODS be- 
tame special technical ad- 
visor to pres. of Bell Air- 
craft and has been given 
a new assignment related 
to company’s future aircraft 
development and  produc- 
tion. He had been serving 
as chief design engineer at 
Niagara Frontier div. He 
wil also direct corporate 
product planning group. 


ss 


(. W? FREITAG became re- 
gional representative on 
Convair’s sales staff and 
will be stationed at Stin- 
son div., Wayne, Mich. He 
learned to fly in 1926. Dur- 
ing 1935-37 he was pilot 
and instructor for Amos 
and Andy, radio comedians, 
then he joined Howard Air- 
traft as sales manager and 
tose to v.-p. and director. 


FRANK AUSTIN is new 
Supervisor of stations for 
Braniff Airways. His work 
will include general admin- 
stration of Stations, place- 
ment of personnel and 
‘quipment, and coordination 
of stations with other de- 
ts. Since Sept. 
937 he had been station 
manager and district traffic 
Manager jn Amarillo, where 

Was active in C. of C. 













JOHN E. P. MORGAN, chairman of ACCA's management 
committee, has now been named executive director of 
Chamber, and accordingly he will supervise staff activi- 
ties. He came to ACCA in Jan. 1945 as manager of PAC. 
His prior association was as Washington representative of 
Piper, Aeronca and Taylorcraft. A veteran of World War 
I, he served as a Navy lieutenant on convoy duty, follow- 
ing his graduation from Harvard in 1917. JOHN K. 
BOYLE (right) is now assistant executive director of 
ACCA. He will continue his duties as director of 
Chamber's readjustment service. He joined Chamber in 
Sept. 1944. (Harris & Ewing and Del Ankers photos) 


M. E. STORER has joined 
Jacobson & Co., N. Y., 
maker of aviation engine 
test equipment, as executive 
engineer. Formerly with 
Wright Aero for 16-yr., he 
had been in charge of ex- 
perimental engine test de- 
sign. A personal pilot as 
well as engineer, he'll han- 
die design and installation of 
Jacobson’s products. 





A. J. KLOSE, has joined 
G. M. Giannini & Ce. as v.- 
p. and chief engineer in 
direct charge of reaction 
propulsion development in 
company’s Pasadena experi- 
mental and development 
laboratories. He has been 
connected with design work 
on combat planes for North- 
rop, Avion, and Vultee. His 
most recent work has con- 
cerned jet propulsion. 
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L. H. DENNIS has been 
appointed manager of CAL’s 
newly created flight service 
department. His duties in- 
clude planning, administer- 
ing, and directing all work 
pertaining to reservations, 
passenger, hostess, and food 
services. He comes to CAL 
from NATS, where he 
served in Pacific area as 
asst. operations officer. 


SUMNER SEWALL, former 





GLEN D. WOODMANSEE 
is new general counsel for 
CAA. A graduate of Uni- 
versity of Utah, he came to 
Washington as a lawyer in 
solicitor’s office in 1933. At 
that time he began working 
on early Bureau of Air 
Commerce regulations. 
When CAA was organized 
he became chief of enforce- 
ment section. 





HARRY T. ROWLAND has 
been elected first vice-pres. 
of Glenn L. Martin. A na- 
tive of North Carolina, he 
was graduated from West 
Point military academy in 
1923, and he became ac- 
tively connected with Mar- 
tin organization in 1936. He 
is also a vice-pres. of Glenn 
L. Martin-Nebraska Co., a 
wholly owned subsidiary. 





Governor of Maine, has 


been elected president and director of AEA. A fighter 
pilot in World War I, he became an ace. For past 11 yr. 
he served as a director of UAL, a post he recently 


resigned. 


He was traffic manager of Colonial Airlines 


17 yr. ago and subsequently was general passenger 
traffic manager of system, which became AA. JOHN E. 


SLATER, (right) 


executive vice-pres. of AEA, was 


elected to executive committee of newly formed Inter- 
national Air Transport Assn. as one of two representatives 
of U. S. operators. He was a member of steering com- 
mittee which drew up articles of organization for IATA. 


(Bachrach photo) 


TOM M. GIRDLER resigned 
as chairman and director of 
Convair after more than 3 
yr. service with that come 
pany. He continues as 
chairman of the board of 
Republic Steel. Under his 
leadership, Convair  pro- 


duced 25 percent of na- 
tion’s heavy bombers by 
end of 1944 in addition to 
other types. (Acme photo) 


D. J. KING has been ap- 
pointed general manager of 
NWA's newly created east- 
ern region, extending from 
Midwest to Atlantic sea- 
board. He had been gen- 
eral supt. of company’s 


northern region where he 
aided ATC in setting up 
routes in Alaska and along 
Aleutians. He came to NWA 
in 1937. 





ROBERT C. TREADWELL 
became assistant general ac- 
countant for United Air- 
craft. Graduated from Har- 
vard in 1926, he started 
with Storrs & Bement Co., 
then was connected with 
Hurdman & Cranstoun. Since 
1941 he has been employed 
by Allen R. Smart & Co. 
as account manager special- 
izing on United-Aircraft ac- 
counts. 
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Molybdenum steels are giving 
good service in aircraft parts 
where strength and toughness 
requirements are strict. 


CLIMAX. FURNISHES AUTHORITATIVE ENGINEERING : ' MOLYBDIC OXIDE, BRIQUETTED OR CANNED? 
DATA ON MOLYBDENUM APPLICATIONS. cael rd FERROMOLYBDENUM e “CALCIUM MOLYBDATE" 


Clima ; 
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NEW PRODUCTS 








ENGINEERING DATA 


Cone-Drive Gears ..............4.. 1 


Michigan Tool Co., Detroit, offers Bulle- 
tin No. 745, Post-Graduate Course for 
Gears, containing suggestions for design- 
ers of products in which right angle re- 
duction gearing is to be used, and record- 
ing wartime uses of cone drive gearing.— 
AVIATION, June, °45. 


New Publication ..................2 


Describing company’s latest achieve- 
ments in scientific research, engineering, 
and production, Newsfront, new publica- 
tion of Westinghouse Electric & Mfg. Co., 
Pittsburgh, features new application of 
Pa lel air-cleaner for removal of 


fy-ash.—AVIATION, June, ’45. 
PRODUCTION 
Electrode Chart ........ idan ad ore 3 


Comparing equipment from 22 manu- 
rs, chart of welding electrodes, is- 
sued by Allis-Chalmers Mfg. Co., Milwau- 
contains information on _ stainless 
steel and hard surfacing electrodes, and 
also mild steel type. Section is devoted to 
weld deposit analysis of stainless 
steel electrodes, showing percentages of 
ium, nickel, carbon, columbian, and 
molybdenum. Chart bulletin is numbered 
B6344A. — AVIATION, June, ’45. 


Ports Production Service...........4 


Publication, The Geometric Plan, de- 
production service offered by Geo- 

Mfg. Service, Cleveland, which in- 
cludes all details of production to order of 
ped metal parts, welded subassem- 
Pg MB complete products.—-AVIATION, 


Aircraft Products ................5 


Leaflet No. 8 from Pesco Products Div., 
i -Warner Co., Cleveland, describes 
- of aircraft products, including air 
ferment such as pumps and separators, 
lated euipment, hydraulic units, and re- 

Products.—AVIATION, June, 45. 


Forgings er ee eI, er ee 


Production of forgin 

; gs on contract basis 

sreagecribed in booklet, Titusville Heavy 

villa sae Alloy Forgings, issued by Titus- 

Tite orge Div., Struthers Wells Corp., 
Usville, Pa.—AVIATION, June, ’45. 


Gear Production Service .......... 7 


Here Is Why, folder fro 
i m Western Gear 
york, of ttle, informs. customers on war 
‘ e due to government - 
mands.— A VIA TION, June. *45 


RIG 5K toh, saved fy’. adiccal 


Available in alkaline 
» acidic, solvent, 
a emulsion types, new detergents for 
oo Gicaning ties eerie in pamphlet 
i etergent Co., ; 
N-S—AVIATION, June, 4507 wa” 


Hose and Cable Clamps ..,........9 


“Punch-Lok” 
h 4 safety clamps for bandi 

Ose _. Splicing cable ae described = 
cireula vine B. F. Pa ah ive Akron. 
Time-savi ety featur ve 
“temed.—AVIATION, June, 45.) 


AVIATION, June, 1945 


NRORMATION TPS 


KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





Screw Machine Products ..........10 


Illustrating typical parts produced, in- 
volving screw machine and secondary op- 
erations, heat treating, plating, cold up- 
setting, and thread rolling, Focus on Fed- 
eral Screw, booklet from Federal Screw 
Works, Detroit, describes company service 
in contract manufacture of parts to cus- 
aad specifications.—AVIATION, June, 

0. 


Electrolytic Cleaner .............. 1 


Time and labor saving properties of 
“Ferrodex,” electrolytic compound made 
by W. D. Mac Dermid Chemical Co., Bris- 
tol, Conn., is topic of new company circu- 
lar.—AVIATION, June, °45. 


Aircraft Parts Catalogs .......... 12 


Aviquipo Mfg. Co., New York City, an- 
nounces “on the press” catalogs as fol- 
lows: No. A-103-5 Army-Navy Aeronau- 
tical Standard Parts AN665 to AN669; 
also No. A-103-2 Army-Navy Aeronautical 
Standard Parts AN100 to AN170.—AVIA- 
TION, June, °45. 


Hardenability Rule ............... 13 


Used in computing approx. hardenability 
of steel, new circular slide rule has been 
designed by Steel & Tube Div., Timken 
Roller Bearing Co., Canton, Ohio. Free 
copy is available-—AVIATION, June, °45. 


Glue and Veneer Staining.......... 14 


Perkins Glue Co., Lansdale, Pa., offers 
reprint of article, Glues and Their Rela- 
tion to Veneer Staining, written in lan- 
guage of production man.—AVIATION, 
June, °45. 


Dry Cyaniding .........--+++-----15 


Process of dry cyaniding in continuous 
furnaces is described in Bulletin SC-124 
from Surface Combus Corp., Toledo.— 
AVIATION, June, °45.%¢: 


Grinding Problems ones SS caeaeaee 


Portfolio, 101 Grinding Problems An- 
swered, contains information for produc- 
tion men. It is issued by Dayton Grinding 
Wheel Div., Simonds Worder White Co., 
Dayton, Ohio.— AVIATION, June, °45. 


Oil-Retaining Bearings ............17 


Comprehensive size list of oil-retaining 
bearings made by Bound Brook Oil-Less 
Bearing Co., Bound Brook, N. J., has been 
published to afford specification of many 
thousands of parts from items listed.— 
AVIATION, June, °45. 


Insert Locking System ............18 


New portfolio from Bardwell & McAlis- 
ter, Hollywood, Calif., describes, and also 
contains cut-out illustrating, mechanical 
action of “Rosan’”’ threaded insert. There 
are also specifications of all types.— 
AVIATION, June, ’45. 
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Silicone Insulation ...............19 


Properties of DC 993 varnish and pro- 
cedures in application to insulation of 
electrical equipment are given in booklet, 
DC Varnishes, by Dow Corning Corp., 
Midland, Mich.—AVIATION, June, ’45. 


MACHINERY & ACCESSORIES 


rT a 


Designed for motorization of lathes, 
milling machines, and many other types 
of belt-driven machinery, transmissions up 
to 30 hp. are described and applications 
shown in folder from Western Mfg. Co., 
Detroit.—AVIATION, June, ’45. 


struction of thin wall steel tubing.— 
AVIATION, June, ’45. 


ate AOS: fie 4 vickisp dows t@or gran 


Stock list of carbide tipped and solid 
carbide tools—Bulletin No. 115—is avail- 
able from Tungsten Carbide Tool Co., 
Detroit.—AVIATION, June, ’45. 


BE TSR osu See eS ere een neree 


Hyster Co., Portland, Ore., has issued 
catalogs covering line of pneumatic-tire 
lift trucks. Applications are shown and 
> he poe given.—AVIATION, June, 
45. 


Inside Micrometers ...............24 










Angeles, covers description, installatioy 
tools, and inspection procedure in use . 
blind rivets—AVIATION, June, ‘45° ° 


Equipment and Tools ......... one por 


Oil and fuel lines, fittings, shut-off plet 
cocks, and many other parts, with tools 
and equipment for cutting, flaring and 
soldering, are described in 82-page catalo, 
from Imperial Brass Mfg. Co., Chicago 
AVIATION, June, ’45. : 


Push-Button Units ............. ‘ tool 


Indicating lights, selector switches and 
push-button units for built-in machine 
tool applications are described in Publica. 
tion No. GEA-4254 from General Electric 















































Inside micrometers made by Tubular Co., Schenectady, N. Y.— AVIATION F 

Brazing Procedure ....... Jt donc Micrometer Co., St. James, Minn., ai fe June, ’45. . Co. 

A p wee scribed in new catalog page.—AVIATION, elec! 

Low Temperature Brazing News, No. 31, 145 i 

publication ant Handy & Harman, New ones - gy tinss cee ad c toss +s Ot 
York City, describes procedure in change- escribing methods of welding wit J 

over from hydraulic aircraft brake cylin- Rivet Manual ............++.-4+++25 ““Ampco-Trode” electrodes, and containinn ” 

der of magnesium casting to brazed con- New manual from Cherry Rivet Co., Los sections on metallic arc, carbon are, and 

oxy-acetylene welding, Bulletin No, Ww. Insp 

titled Ampco-Trode Welding Technique Ce 

has been issued by Ampco Metal, Mil: Modi 

waukee.—AVIATION, June, °45. taini 


Electronic Riveter ................2 shoc! 


{ Stoco Mfg. Co., Detroit, maker of elec. 

? tronic “Rivitor,” announces in circular 

MNTRICATE AC: 4, Yh / (4) new “Victory” adjustable bucking bar, 
ie used in conjunction and made to fit any 


job.— AVIATION, June, °45. 


Luminous Material ................30 limite 


oe : 22 . ‘ New luminous product called “Ever- 

’ glow,” described as having wide field of 
applications, particularly for emergency 
lighting in case of lighting system failure, 
is announced by Hall-Vesole Co., St. Paul, 
Minn. Features are stated to be: Well 
balanced luminous material, good initial 


intensity, long light life, and_ excellent (0,, R 

stability—AVIATION, June, ’45. tary 
and 1 

Industrial Trucks ................3] oq 


Condensed catalog folder containing 
specifications of hand and power lift indus- 
trial trucks is offered by Automatic Trans- 
portation Co., Chicago. — AVIATION, 
June, °45. 


Portable Hand Tools ..............32 


Described in catalog is line of Skiltool 
portable electric hand tools made by Skil- 











saw, Inc., Chicago. Included are electric Electr 
drills, saws, sanders, and grinders in wide : 
variety of sizes and types.—AVIATION, Re 
June, ’45. 
re _ 
Table top chain belt for conveyors is AVIA’ 
e described in Bulletin No. 461, from Chain 
ce snp yore hy top ae appli: Dorin 
cations to manufacture of small parts.— 
S U B - c @) Ni T 4 A Cc T | T T oO woe . AVIATION, June, ’45. “hy 
iliti Are Welding Equipment. ...........34 3 mecisi 
as ‘ June’ 
The facilities of Arnolt Motor Com R. How to Select Equipment for Ynamatic me, 
i isi ind- Are Welding is title of booklet from U 
pany plants include precision grind Welding, Cleveland, in which is. listed Iam Ctble 
ing, drilling, threading and other information on direct current, alternating Por. 
= . . " current, open arc, protected arc, and con- and be: 
metal working machines in a wide cealed arc types.—AVIATION, June, ‘5. Me 
variety of capacities. Careful engi- ne ie eon ttc “ Disk Grinder .........2.ecceeee0003 * 
: i a eer Kindt-Collins Co., Cleveland, offers Bul- ij Air ¢; 
Pe 8 roe low overhead ihe . <b buretor in one of our military air- letin B-1 on. Model oeL, Soin. aes Infor 
= . : ‘ ca rate nder fo 
oar nase precision parts at substan planes. Arnoltis producing a rapidly other "werk, aud ou Meade? 300 for heavy Mim fy cin 
tial savings for prime contractors. growing volume of these precision duty work.—AVIATION, June, 45. tes nc 
A ° cti 
Arnolt has its own tool making de- parts. Precision Thread Grinding seseessell op 
i i i Multi-form wheel method of threa tomadc 
partments. Inspection equipment is grinding on precision parts for aircraft Ml fn 
described in Bulletin No. M-100-145 retail ne, * 


modern and permits measurements 
| down to .0000025". Mail coupon below 
today for 16-page booklet describing 
Arnolt facilities. 


by Sheffield Corp., Dayton, Ohio. “i 
illustrations are ineluded and _ specifica- 
tions of tools and machines givel 
AVIATION, June, ’45. 

37 ae Fectr 


De-Burring and Finishing...----:°*: 


“Roto-Finish,” mechanical method ¢ 
de-burring and finishing metal pene ad 
described in folder from Sturgis Produ.’ 
Co., Sturgis, Mich AVIATION, June, 

38 


Machining Hardened Steel -oosertte 
Booklet on “Hardsteel” tools, from ™: 






ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 





Please send your new 16-page illustrated brochure, ‘‘Manu- 7 N. i, describes , Ohmi 

facturing Facilities Available for Your Production.”’ 6A A. eee Ss ee ions, also gives forma 
product and its applications, ures, Mecisi 

WI so ssn sical uiccn rere as crs das seed wnk weainniead uo yo le i ee information on drill speeds and PU csion ™ 
and sizes. Included is hardness-con is 

NINE 5 o. o5 ccna os 5ke vcs boa a ee Sains veh ice celeron me OE ie ee table—AVIATION, June, '45. tric 
; ; Con 

IE oo. 6-5 clos CASS KO bw ee lech ated ebm Calera tpi eran oad iano eee oe os eek Hand-Tool Catalog ee yds 6 oe wh De 
er Tr ror rT ee OCTETS Celebrating its 25th anniversary, 51 ‘ining 
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, is Corp., Kenosha, Wis., has issued 

2 ora complete catalog ‘“Q’’, Company 

anufactures many types of hand tools as 

mall as bench grinders, tool chests, and 

26 wrtable benches. Catalog contains com- 

, jete specifications and suggestions to 
-ott J "thanics AVIATION, June, ’45. 


and 
log Tool Blanks ....- ++ eee cece cree ee oA 
wand Available in all standard sizes having 


thicknesses of 3/16 in. or more, Style S-000 

tool blanks, made by Kennametal, Inc., 
2 Latrobe, Pa., are described in Catalog 
Sheet 93-A.—AVIATION, June, ’45. 


a 
ne 
ica- Soldering Tools .........+++000+ Al 
= Folder from Ideal Commutator Dresser 
7? Co, Sycamore, Ill., details ‘“‘Thermo-Grip” 
sectric soldering tools, described as 
quick-acting, since work, as well as tool, 
28 is heated almost instantly.—AVIATION, 
with June, 45. 
ning 
and JM inspection Check Gage ............42 
que Comtor Co., Waltham, Mass., announces 
Mil. Yodel P-2 “‘Comtorplug” amplifier, con- 


taining new shock-absorbing movement 
jesigned to protect mechanism from 


29 shocks while in use at bench or machine. 
fs Offered is Bulletin No. 31, which states 
plec- nw movement can be applied to older 


ular p-| models. -AVIATION, June, °45. 


any Ti Sarfing Machine ........ <sidstuscaee 
Containing suggestions for stretching 
, 30 limited supplies of woods, such as by 
i alvaging of short board ends, Bulletin 
wer- 1113 from Onsrud Machine Works, Chi- 
d of cago, describes No. W-242, scarfing ma- 
a4 chine-AVIATION, June, ’45. 
Paul, : a 
Well Preumatic Rotary File ............44 
Litial Circular from Forss Pneumatic Tool 
ent (o., Rockford, Ill., describes pneumatic ro- 
ary fle and die grinders, Models 1007 
a 1008. High speed and power, small 
| size, and light weight are features.— 
ining AVIATION, June, °45. 
idus- 


rans- Gi for Welding Students ............45 


Setting Up a Victor Welding or Cutting 
(nit is title of booklet from Victor Equip- 

32 nent Co., San Francisco, Calif., designed 
oe forusé of welding students or beginners.— 
iltool AVIATION, June, °45. 


ectric BE Eectroplating .......escsceeeess 46 


TON, “Rectoplater”, junior and senior sizes, 
tntaining the magnesium-copper sulphide 
type of rectifier, is new source of electro- 

33 plating current, manufactured by Udylite 

: Corp, Detroit, and described in circular.— 

rs is AVIATION, June, ’45. 


appli: WA boring Machine ..................47 


Pamphlet from Hydro-Borer Div., Air- 
arts, Inc., Glendale, Calif., describes 


34 ee boring machine.—AVIATION, 
e, 45, 


tisted ME Stble Vulcanizer Kit .............48 


Pom For cable repairs, new kit both portable 

rd md bench type, is described in folder from 

®, ">: Bij nes Equipment Co., St. Louis.—AVIA- 
35 TION, June, "45. 


s Bul- MB Air Circulator ..........eece00 0-049 


n and Information is available on new type 
heavy meculator for use in offices and fac- 
es. It is stated that its plastic propeller 

$not conduct noise from motor. Air in- 

0036 Clon flanges and new type propeller ac- 
Fi ‘ te vortex action like that of funnel of 
—y ag Maker is Vornadofan, Div. O. A. 
poole ahh eel ae Wichita, Kan. AVIATION, 





ELECTRICAL 


teetric ee, ee eee 


Describing table and wall model stop 
nde chronoscopes, combination timers, 
oe be os ogy ae oo — 
mh: ssue y C. H. Stoelting Co., 
*ticago— AVIATION, June, °45. 


MIE.» v s.caconuctiines saabee cee 


wy iimite Mfg. Co., Chicago, offers full 
Meigen on Series 82 and 83 “Riteohm” 
on resistors.—AVIATION, June, ’45. 


itivical Insulation ..............52 


ey itinental Diamond Fibre Co. New- 
tie, is mailing Bulletin ED-44 con- 
& testing data, properties, forms, 


NIATION, June, 1945 








graphs, fabrication, design, and uses of ments, cameras, and materials for use in 


its line of electrical insulating materials.— such work.—AVIATION, June, ’45. 
AVIATION, June, ’45 
Radio Tube Chart «oe 88 PLASTICS & SYNTHETICS 
Wall chart listing receiver-type radio ™ Ma ees 
tubes with information to enable best Plastic Fabricating : nual 
selection for specific applications has Handbook, Fabricating Methods for 
been prepared by Sylvania Electric Pro- Lumarith, Celluloid, and Similar Thermo- 
ducts, New York City.—AVIATION, June, plastic Materials, issued by Celanese Plas- 
“eC tics Corp., Div., Celanese Corp. of Amer- 
f ica, New York City, contains complete in- 
formation, including primary and secon- 
Se... dewaddnees eeunienee wee ae ulna peeeehanes: tabelonting ot 
Willard Storage Battery Co., Cleveland, film, foil, and sheet stock; various mold- 
offers General Catalog, Section 2, con- ing processes; and methods for finishing 
taining information on aircraft batteries. articles. Edition is limited—AVIATION, 
—AVIATION, May, ’45. June, *45. 


Cate PAGES ©. oc ccicccccc cece cld 


Technical booklet on “Fairprene” coat- 
ed fabrics, issued by E. I. du Pont de 


AVIATION INSTRUMENTS 


Photogrammetric Instruments ......55 Nemours Co., Fairfield, Conn., describes 

In brochure, Abrams Instrument Co., product, lists qualities and physical prop- 
Lansing, Mich., describe aerial mapping erties, and includes 21 samples.—AVIA- 
and photographic services; also instru- TION, June, ’45. 











Spotting the Enemy 
with RAY-BANS 


In the top turret of a U. S. 

Navy Liberator this gunner 

spends hours upon hours of 
patrol duty—scanning the brilliant sky 
for enemy planes, while his crew mates 
search for submarines and surface craft. 
Ray-Ban Sun Glasses protect flyers’ 
vision with cool, comfortable scien- 
tifically designed lenses and frames. 
Before the war, you saw Ray-Bans 
everywhere—at shooting ranges, at lake 


resorts, on the city streets. Today  Showm are the distinctive Ray-Ban Sun Glasses 
thousands of pairs of Ray-Bans are in "4 Ray-Ban Shooting Tlesses, All Rev ben 
use on the war fronts—protecting pre- 


cious eyesight from punishing sun glare. BAUSCH & LOMB 


OPTICAL CO., ROCHESTER 2,N.Y. 
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AIRCRAFT VALVES |e 
NEV 


At the “business end” of many aircraft 
controls there are Dole Valves set up to per 
form exactly as expected — without surprises 
—without variation from the predetermined 
response. 


The simple fact that they are there means they 
have passed rigorous tests and won accept 
ance. This in turn recommends The Dole Valve 
Company highly for similar specialized pro 
duction in the future. 
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The same engineering, manufacturing persom 
nel and facilities have turned out millions 
of Aircraft Fittings to new high standards of 
precision. 


es strete 
Mach 
THE DOLE VALVE COMPANY «¢ Established 1906 + 1901-1941 Carroll Avenue + Chicago 12, ailinols hand 


6035 ANGELES e DETROIT e PHILADELPHIA 
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yostics Bulletin ..................58 


Forms, applications, and properties of 
plastics manufactured by Plastics Dept., 
3.1. Du Pont de Nemours Co., Arlington, 
y, J. are subjects covered in bulletin, Du 
pont Plastics. AVIATION, June ’45 


STEELS 
jireraft Steels ...... 2... c eee ee SY 


Manual containing data on all types of 
old rolled strip, wire, and wire proaucts 
fr use in aircraft construction, has been 
sued by American Steel and Wire Co., 
Cleveland. Explained is nature and charac- 
tristics of control cables, also intricacies 
¢ splicing and swaging. Weight and 
trength data are included, also general 
ngineering tables.—AVIATION, June, '45. 


AIRCRAFT PRODUCTS 


Cabin Air Filter .............-....60 


Filter, Ine. Glendale, Calif, has 
rleased information on cabin air filter 
stated to be capable of passing 1,250 cu. 
ft. of air pm., with drop of less than 1/8 
“ in "ama in given area.—AVIATION, 
une, °45. 


AVIGATION 


Avigation System .......00000005 6) 


Catalog containing description of 
courses, instruments, and books, with illus- 
trations, and specifications of equipment 
_ a bo issued by Weems 
System o avigation, Annapolis, Md.— 
AVIATION, June, °45. - wae 


MANAGEMENT & EMPLOYEES 
Chast OF BRsiMOSS occ ec cceccc cess 2 


Business ups-and-downs since 1775, in- 
cluding various data, are shown graphi- 
cally on chart from Ex-Cell-O Corp., De- 
troit—AVIATION, June, ’45. 


Electrical Distribution ............63 


Graybar Electric Co., New York City, 
has issued booklet, Tomorrow’s Electrical 
saute cine Graybar, which describes 
company’s place and services in the i s- 
try.—AVIATION, June, ’45. van 


Fire Extinguisher Guide............64 


coyhart offered by Randolph Laboratories, 
Chicago, illustrates correct types of fire 
extinguishers to be used in controlling 
of various kinds.—AVIATION, June, 


NEW PRODUCTS 


Latest 
Machinery 


Straightening Machine ............65 


Particularly useful for strai i 

‘ ghtening 
weed and extruded metal used for air- 
craft fuselage stringers, new hydraulic 








stretch-leveling table, made b 

4 , y Hufford 

canine Works, Redondo Beach, Calif., 

Po en sections up to 40 ft. in length, of 
shape and many materials, It not 


AVIATION, June, 1945 


only straightens stock by establishing a 

set’? in metal through slight pre-deter- 
mined stretching, states maker, but also 
can be used in conjunction with die for 
stretch-forming to contours up to 30 deg. 
Machine has pull cap. of 40 tons with 19 
in. stroke on each piston, but it can be 
built in higher or lower cap. Machine 
consists of two hydraulic tension cylin- 
ders mounted in steel brackets attached 
to steel bed. Cylinder at control end is 
stationary, while opposing cylinder is ad- 
justable along length of table in 5-in. in- 
crements. Both cylinders, which tilt up- 
ward to max. of 30 deg., are actuated and 
positioned by small auxiliary cylinder as- 
semblies. Piston rods are equipped with 
air-operated gripper jaws.—AVIATION, 
June, '45. 


Metal Cleaning Machine...........66 


Utilizing airless abrasive blasting unit, 
‘‘Wheelabrator’” swing table made by 
American Foundry Equipment Co., Misha- 
waka, Ind., is reported to extend speed 
and economy of airless blast cleaning to 
wide range of intricate or irregularly 


shaped work. Work is placed on rubber- 
covered table mounted on door of blast 
cabinet. As door is closed, table swings 
into cabinet under blast unit and is ro- 
tated at predetermined speed. Unit whips 
continuous stream of abrasive down upon 
rotating work to full width of table. Sizes 
with work table of 24, 66, 72, and 86-in. 
dia. are available.—AVIATION, June, "45. 


Automatic Miller ..............-- -67 


Milling circular, partial and dome fins 
on forged aluminum cylinder heads of 
aircraft engines, jobs said to have re- 
quired four machines and four sepa- 
rate operations, are now reported to be 
done on one special machine in two oper- 
ations. New machine, designed by Sund- 
strand Machine Tool Co., Rockford, IIL, 
is controlled hydraulically and electron- 
ically and has completely automatic cycle 
after loading, operator merely pressing 
control buttons at start. Maker states 
that there is no waste motion or cutting 
of air under irregular cutting inasmuch as 
adjustments are positive and cutter can 
be set to rapid approach to within % in. 











Call Ryerson 
when you need 
aircraft alloy steels 


You get quick action on your aircraft alloy 
steel requirements when you call Ryerson. 
Our plants at Chicago, and New York are 
official warehouses of the ACW program. 
Aircraft quality steels in stock—NE 8630 
and X4130 rounds and hexagons, also 
NE8740 and 4140 rounds—can be shipped 


fast to qualified users. Other steels at all 
eleven Ryerson plants include everything 
from structurals to stainless. More than 
10,000 kinds, shapes and sizes in all. Write 
for a Ryerson Stock List—handy guide to 
these vast steel stocks. And call Ryerson 
for aircraft alloys or other steel needs. 


Joseph T. Ryerson & Son, Inc., plants: Chicago, Milwaukee, Detroit, St. Louis, 


Cincinnati, 


Cleveland, Pittsburgh, Philadelphia, 


Buffalo, New York, Boston. 


QUICK, DEPEND 





ABLE SHIPMENT 

















of each fin. Machine is arranged for adap- 
tion to either individual or central coolant 
system. Work is totally enclosed during 


cutting cycle.—AVIATION, June, ’45. 





Shop Equipment 


& Materials 


Band Saw Lubricant..............68 


Offered in stick form, band saw tooth 
lubricant made by _ Kindt-Collins Co., 
Cleveland, is applied by pushing stick 
against saw teeth while in motion. It is 
reported to aid cutting action and prevent 
chips from clogging teeth.—AVIATION, 
June, '45. 


Air Tool Lubrication...............69 


Less maintenance and longer life for air 
driven tools are reported resulting from 
use of ‘‘Air Luboil,’’ lubricant made by 
W. C. Walters Co., Glendale, Calif. Basic 
oil is combined with detergent for clean- 
ing moving surfaces, disperser ‘being 
stated to prevent deposit of sludge, and 
inhibitant described as preventing forma- 
og of organic acids.—AVIATION, June, 


Bank-Type Resistor ...............70 


In new “Regan” bank-type resistor, 
made by Techtmann Industries, Milwau- 
kee, 6 resistors in bank are standard, but 
they can be built from 2 to 24 in bank. 
Dimensions of 6-bank resistor are: Frame 
length 23 in., frame width 11% in., and 
frame depth 4% in. Each additional re- 
sistor adds 3 in. to length of frame, and 
each less than 6 shortens frame by 3 in. 
Parts, it is stated, can be purchased sepa- 
rately and repairs made quickly.—AVIA- 
TION, June, ’45. 
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G-1SRB GUN — operates 
on from 75 to 125 
pounds air pressure— 
1034 inches iong— 
—weighs approximately 
four pounds — balanced 
from the grip for easy 
one-hand use — espe- 
cially good for tong 
production runs. 


G-10 GUN-—hand-operat- 
ed on the ratchet prin- 
ciple—201, inches long 
—weighs approximately 
242 pounds — actuated 
by bringing the handles 
together in a series of 
short strokes — installs 
any standard Cherry 
Rivet — excellent for 
production or repair 
work where air 
power is not avail- 
able. 


G-25 GUN—hand-operat- 
ed on the leverage 
principle — 91 __—siinches 
long — weighs nine 
ounces — operated with 
one hand by squeezing 
the handles together 
once — installs all tg” 
aluminum hollow Cher- 
ry Rivets except the 
pull-through rivet. 


G-35 GUN—hand-operat- 
ed on the ratchet prin- 
ciple—1112 inches long 
—weighs 23 ounces— 
actuated with one hand 
by squeezing the han- 
dies together repeatedly 
—instalis any standard 
Cherry Rivet—handy for 
cramped or tight spots. 


G-20 GUN—operated 
with any = standard 
wrench—612 inches long 
— weighs 14 ounces — 
specially designed to 
fit into workman’s tool 
kit—installs any stand- 
ard Cherry Rivet. 


ore 
eve 



















Wide variety in size, 
weight, operation and pull- 
ing head position — these 
have all been designed into 
the standard line of Cherry 
Rivet Guns so that you may 
have just the right gun to 
handle your particular 
Cherry Blind Rivet applica- 
tions easily and quickly, 


no matter how unusual or 





difficult is the location. 


Vew TWManual 


D-45 gives quick overall picture 
of Cherry Blind Rivets and Guns, 
their many types and uses. Sent 
free on request. Write to Dept. 
A-110, Cherry Rivet Co., 231 
Winston Street, Los Angeles 
13, California. 












Pneumatic Disk Brake..............7] 


Designed to provide quick, smooth gto 
of motors or other rotating equipment, 
improved line of pneumatic disk brakes 
has been announced by James L, Ent. 
whistle Co., Pawtucket, R. I. Brakes in- 
clude adjustable torque-control unit which 
permits instantaneous adjustment of 


braking torque from remote positions 
without change of brake adjustment. The 





two rotating members require no lubrica- 
tion and no adjustment during life of frie- 
tion disk. Brake requires 1/40 cu. ft. of 
air or less per operation and can be 
mounted on any machine where shaft ex- 
tension and flat mounting surface can be 
supplied. There are no packings. Brakes 
are available with or without control unit 
in single, double, or triple disk with torque 
ratings of 100, 200, and 300 lb.-ft. for op- 
rama up to 125 psi.—AVIATION, June, 


Round Riveter .. 0... ccc ccs ccene oe 


For use on the hard-to-reach rivet, 
Topflight Tool Co., Towson, Md., has de- 


Se a ee ee # 





veloped new round riveter, made in four 
standard models and in special sizes to 
order.—AVIATION, June, ’45. 


Linear Indicator ........-.-0++0+973 


Stated to indicate, in linear response on 
sereen of cathode ray oscillograph, the 
pressure-time curve of any internal com- 
bustion engine, pump, airline, or other 
enclosed pressure system, new electronic 
device called ‘‘Pressuregraph,” manufac- 
tured by Electro Products Laboratories, 
Chicago, measures either static or dy- 
namie pressures. In operation, pickup 
section is inserted in cylinder, chamber, 
or airline. Pickup response is transmitted, 
after amplification, to screen, only one 
com being required.—AVIATION, June, 


Precision Tool Holder.......---: oauaem 


Shearcut Tool Co., So. Bellingham, 
Wash., announces development of —, 
sion tool holder for use with company 4 
“Shearcutter” metal cutting tool. Holder 
is made in 5 sizes for lathes and —_ 
machines from 10 to 36 in. swing. Eac 
holder is furnished with 3 boring bars, ~ 
for turning in smaller sizes, and two “ 
igus and boring.—AVIATION, June, 


AVIATION, June, 1948 











ed, oil-paper capacitors meet the performance requirements of 


American War Standard C 75/221. 





* MOISTURE SEAL .. . adequate to ensure 
CAPACITANCE VOLTAGE TYPE compliance with thermal cycle, immersion, 


MMED. D-C WKG. DESIGNATION and humidity requirements. 


* SHUNT RESISTANCE ... 
SIZE: 13/16 x 13/16 x 19/64 INCHES 40,000 megohms at 25° C. 


3000 800 CN35-302 1,000 megohms at 85° C. 


6000 600 CN35-602 * WORKING TEMPERATURES ... 
10000 600 CN35-103 —55° C. to + 105° c. 


20000 300 CN35-203 * OPERATING FREQUENCIES ... 
up to 40 megacycles. 


SIZE: 11/16 x 29/64 x 7/32 INCHES * POWER FACTOR oe: 
1000 400 CN20-102 .004 to .006 at 1,000 cycles. 


2000 200 CN20-202 
3000 200 CN20-302 
6000 200 CN20-602 
10000 120 CN20-103 





Other capacitances from 1000 mmfd. to 50000 
mmfd., available in Tobe DP style, con- 
form to the same high quality standard. 


A SMALL PART IN VICTORY TODAY — A BIG PART IN INDUSTRY TOMORROW 
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Ball Bearing Cleaner...............75 


Equipped with six jets which clean six 
bearings at same time, new machine for 
washing and cleaning ball bearings, made 
by Strata Instrument Co., Long Island 
City, N. Y., utilizes centrifugal force and 
—" pressure only.—AVIATION, June, 


Twin-Fluted Countersinks...........76 


Recommended for cutting aluminum, 
magnesium, steel, plastics, and plywood, 
twin-fluted countersinks made by Grobet 
File Co., New York City, are provided in 
&8-piece sets, giving six sizes with dupli- 
cates in two sizes. Tools are reported to 
make perfect chamfer, free from ridges or 
chattermarks. Standard set is made with 
41 deg. c/l angle, but may be obtained 
with 45 and 30 deg. angle c/l.—AVIA- 
TION, June, ’45. 


Universal Jeiets ... os ceisecas ¢ on S00 


Operating at speeds up to 9,000 rpm. 
between shafts subject to max. deviation 
from normal of 6, high-speed constant- 
velocity universal joints developed by 
Gear Grinding Machine Co., Detroit, are 
reported to deliver to driven member 
same constant speed of rotation provided 
by driving member, at all speeds and at 
all angles of deflection. — AVIATION, 
June, ’45. 








PROPELLER BLADES in endless quantity have long been forged by 
WYMAN-GORDON. Every blade absolutely laboratory controlled. 
WYMAN-GORDON makes forgings from five pounds to five hundred 
pounds, and special forgings well up to one thousand pounds. 


WYMAN-GORDON 


WORCESTER e 
HARVEY, ILLINOIS 


MASSACHUSETTS 


DETROIT, MICHIGAN 




























































Brush-Backed Sander ........... a | 


Described as being adaptable to 
hand jobs, brush-backed sanding met 
called ‘‘Sand-O-Flex,’’ made by Exactone 
Tool & Die Co., Hollywood, Calif., canis 
deburrs, finishes wood, metal, plastic 
rubber, and other materials. Whee] con. 
sists of central magazine housing stri 
abrasive. Eight of these strips extent 
through housing and are held against 


. 
r 





work by tough .bristles, which cushion 
abrasive, making it possible to reach in 
and around hard-to-get-at places. Over- 
all dia., including brushes, is approx. 8 in., 
and weight is 2% lb. Wide range of abra- 
sives are supplied. Brush fits all standard 
% and % in. motor shafts, or can be mad 
to fit other sizes. Motor of % hp. will 
handle all normal operations, as will most 
portable electric tools. Motor speed o 
1,750 rpm. is recommended for fine sand- 
ing.—AVIATION, ‘June, ’45. 
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Manufactured in seven sizes to tak 
bar stock from 6 to 11 ft. long, new ba 
feed made by Newton Mfg. Co., Los An- 
geles, is complete unit, including stands, 
seamless tube, pressure regulator, an 
piston. Air line connects to regulator 
which actuates piston, pushing stock int 
lathe stop under uniform pressure. Pres- 
sure regulator may be quickly adjuste 
for various stock weights. Forward en 


of piston is inverted cone shape, mounte 
on end-thrust ball bearings, which center 
stock and turns with it, holding it away 
from stock tube, eliminating noise. To op. 
erate, tube lock is released by turn 0 
hand knob, tube is swung over on slid 
bracket, bar stock inserted, and tube re- 
turned to position and locked.—AVIA4 
TION, June, '45. 


Crush Dresser ..........0-ceee00+98 


Available in two styles and applied 
either to new machines or to those in use, 
electrically powered crush dressing device 
for forming the wheel on thread and form 
grinders made by Sheffield Corp., Dayton, 
Ohio, is described as saving time and i 
creasing life of crusher roll. With ecw 
A, operator presses button after crus ~ 
roll has been manually lowered into 4 
tact with grinding wheel. When feed . 
dicator dial shows that desired depth 2 
dressing has been reached, operator jo 
leases pressure on push-button, a 
all operations, then lifts crusher ou otk 
wheel engagement and grinding of W . 
continues. Model B is semi-automatic 
that feed dial indicator is pre-set for her 
sired depth of automatic in-feed of oo a 
rolier. After removal of wheel guar itch 
lowering of roll, closing of electric worn 
starts operations, which are stopped 
matically when desired depth as 
is reached.—AVIATION, June, 4: 
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AVIATION, June, 1 
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saomes WYATT 


It is with considerable pride that we are able to include 









several of the Allison-powered fighting planes among 
the famous aircraft with Hyatt equipment. 

In the Allison engines Hyatt Precision Roller Bear- 
ings are used on the propeller reduction gear drive 
and starter and generator drive shafts which also 
function in driving other accessory units. 

Dependable Hyatt Roller Bearings also serve in 
other aircraft engines as well as in starters, super- 
chargers and propellers. 


WYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


Harrison, New Jersey ° Chicago ° Detroit ° Pittsburgh ° Oakland, California 
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“PITTSBUR 
GH” D 
EVELOPMENTS IN AIRPLAN 
E GLASS 


For Precision Bombing... 
Precision Glass Windows 


THE PROBLEM: To provide @ 

which has unusual clarity 

dom from distortion, S° 

that bombardiers can make the 

best possible use of the extreme 
precision of their bombsights. 


THE SOLUTION: Windows of 
Flexseal laminated safety slass 
manufactured by Pittsburgh Plate 
Glass Company- This special glass 
causes little or nO deviation of the 
sight line. (Reference — Army- 
Navy Specifications, AN-DD-6- 
551) Its polished Plate Glass sut- 
faces do not scratch or mar even 
ipers are used 
n and ice. 
ge greatly 
he plastic 
inner layer renders mely 
resistant to cracking, 
shattering. T 
for the bom 
companion 





AKING F 
M ING FULL USE of years of 


’ q 


If you | 
and f: ~s iste ‘ lave an r 2 
acilities, Pittsburgh Plate Glass C y problem which con- 
, ss Com- 


cerns air 
pany has maintained its 1 cuincien plane glass or glazing, we invit 
. its le nape writ : i, 
snsdiaiieiesiteaiilaaaidl adership in the Address Pi e us for detailed information 
rs c e S — ;. S 1 , 
afety glass. ttsburgh Plate Glass Con 
:ompany, 


9939.5 
2232-5 Grant Buildi 
ul 
Iding, Pittsburgh, Pa. 


"PITTSBURGH sland for Lnalily 


PIT 
TSBURGH PLATE GLASS COMPANY 





s a" 
pecialists in Airplane Gl 
ass 





AVIATION, June, 19 












Spring Giant: Loteh..... ci vecics oes cOl 


For quick attachment and removal of 
covers, access doors, panels, and in- 
gpection plates, spring steel Speed Nut 
No. 1663 has been developed by 
Tinnerman Products, Cleveland. Spring 
gms of nut snap over ball or grooved 
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studs to provide attachment. Studs may 
be quickly withdrawn. Speed Nut is avail- 
able in five material thicknesses, and 
three styles of ball studs may be had— 
drilled and tapped for 6-32 screws, 
threaded shank (6-32 thread), and plain 
shank for riveting—all in various lengths 
to fit different types of work encountered. 
—AVIATION, June, ’45. 


‘Hermetically Sealed Meters........82 


Reported to have achieved true her- 
metic sealing in 24%4-in. and 3%4-in. elec- 
trical indicating instruments, Marion 
Electrical Instrument Co., Manchester, 
N. H., builds mechanism into protective 
cup-like frame, then seals glass cover to 
metal rim. No rubber gaskets or cement 
seals are used. Maker states instruments 
can be immersed in boiling brine for 





AMODIZED 


oe ALUMINUM 
Pe te BLAME 
ww Mii 
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GLASS BEAD R 


TERMINALS 


a or frozen to minus-40 deg. F., 
ioe at deterioration of seais. Windows 
yo “% le-thickness tempered glass, proc- 
drat for solder sealing. Completely hy- 
a ted, instruments are filled with dry air 
nog level pressure. Magnetic shielding 
ase ‘gl interchangeability on any type 
Bloyed "aout affecting calibration. Em- 
> og } are silver-clad beryllium: copper 
and + sole, glass bead type terminals, 
145, Phosphate finish—AVIATION, June, 
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Perfectly rounded, hollow steel 
rings, plus lugs forged and pre- 
cision machined to specifications, 
plus skillful welding, equals an 
engine mount ring which is so 
highly essential in harnessing the 
thousands of horsepower neces- 
sary for flight of the nation’s 
bombers and other aircraft. 

Our engineers have designed 
many of the parts which go into 
the structure of our fighting air- 
craft. They also have designed 
and engineered the intricate tool- 
ing so necessary for the type of 
precision workmanship we are 
performing for more than fifty ma- 
jor aircraft manufacturers. 

Because we have demonstrated 
our ability to serve others, we 
would appreciate the opportunity 
to serve you, too. Just write to us, 
now. 


BUY AN EXTRA WAR BOND 
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Precision all the way 
puts ‘em on the Target 








* AIRCRAFT MECHANICS ~ 
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DURABONDED METALITEgsEIBRE COMBINATION DISCS 






THERE’S STILL A WAR ON 


. .. and one of our greatest war contributions—DURABONDED 
COATED ABRASIVES—will be an even greater boon to peace- 
time grinding and sanding after V-J Day. 

When “‘cost-per-piece” once again becomes a competitive factor, 
Durabonded Coated Abrasives, averaging 25% more pieces per 
belt, disc or sheet, will cut postwar grinding and sanding costs just 
as they are here speeding aircraft propeller manufacture for war. 


Durabonded Metalite Fibre Combination Discs are tougher and 
more durable. They resist the heat and loading encountered in 
high speed sanding and they assure greater job economy because 
they cost no more. The Behr-Manning perfected “hardened bond” 
makes them that way. 


Let us demonstrate the efficiency of Durabonded products to you 
on your work. Just drop us a line on your company letterhead. 
Our nearest Field Engineer will do the rest. 

Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 


Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis, San Francisco, Tacoma 





Photo courtesy Curtiss-Wright Corp. 


BEHR-MANNING, TROY, N. Y. 


9) 0° 6) 10). MO) aa. (0). 6 NO). OL O78 7-0. D a 


Quality Coated Abrasives Since 1872 











Resin Adhesive .....66.66.5..,, 


Having improved features for low-pr 
sure wood assembly work in alreraf 
“Urac” 183, new craze-resistant yp 
formaldehyde resin adhesive developed b 
Plastics Div., American Cyanamid ¢) 
New York City, is described as greg) 
reducing problems of crazing and fin 
cracking of glue. Other advantages rp 
ported: Greater storage stability, elim; 
nation of amylaceous fillers, contro} ¢ 
glue line pH to values acceptable unde 
certain specifications, lower cost, and Dro 
vision of hardener system for summer use 
Glue line thicknesses up to .020 in. ma 
be tolerated in low-pressure bonding 
AVIATION, June, ’45. i 


























































Light Metals Technique............ 


Aircraft Products Mfg. Corp., pe 
Plaines, Ill., has developed improved pro 
duction service technique in machinin 
aluminum and magnesium parts throug 
use of special machines with versatile 
interchangeable attachments described as 
eliminating many tools and fixtures usy- 
ally used. Sequence of operations, sye 
as surfacing, boring, milling, and drilling 
can be done at one setting, four heads 
being mounted on master head of ma- 
chine. Coordination of special head com- 
binations with Vernier scales built into 
machine is reported to provide jig-bor 
precision between related surfaces.—AV}. 
ATION, June, ’45. 


Laminated Plastic ................ 


Stated to work easily for deep drawing 
of intricate parts, ‘‘Lamacoid” in sheet 
form is now available. Sheets are 36 x 42 
in. and are 1/32 in., or over, thick. Type 
E-527 is for deep drawing, while B-598 
is for ordinary forming and shallow draw- 
ing. Maker is Mica Insulator Co., New 
York City.—AVIATION, June, '45. 


Bell Skirt Countersink........... 2a 


Designed to give added base support for 
better tool alignment and greater chip 
clearance, new, large bell skirt micro-set 


= 





countersink is announced by Airer ” 
Tools, Los Angeles. Model AT-400-5 is 
stated to be compact and of light weig! : 
Shaft runs in ‘“‘Oilite”’ radial bearing W 
ball bearing thrust. Countersink takes, iP 
to % in. cutters.—AVIATION, June, % 


Dust Collector.......-++-+***" wee BT 


Described as able to collect and -< 
any type of fine dust or lints with a 
efficiency, tubular “Dustex — 
made by Dust Filter Co., Chicago, is hl 
able and self-contained. Large unit th 
tains 48.8 sq. ft. of filter surface ares ae 
smaller units in proportion. No co ae- 
bags are used; dust filtering through tl nd 
lar and bottomless filters drops into P)® 


AVIATION, June, 1949 
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ALLEN H. GARDNER, Pres. 
Colonial Radio Corporation 





BERNARD WAHLE, Pres 
National Trailways Bus System 





These Men in Industry... 


W. J. HALLIGAN, Pres. 
Hallicrafters Radio 













§-Z in Current Conversion 


These, and many other industrial leaders, anticipate im- 
provements in their postwar equipment which will require 
current conversion. Vibrator Power Supplies lead the field 
in current conversion because of their efficiency, versatility, 
ease of maintenance, and flexibility in size and weight. 


Specializing in design and production, Electronic Laboratories, the 
world’s largest manufacturer of Vibrator Power Supplies, has pio- 
neered and perfected many exclusive developments such as multiple 





COLONEL JOHN CASEY, Mgr 
Chicago Municipal Airport 





input and output, constant output voltage systems, and heavy duty 










units with capacities up to 1000 watts. 


Wherever current must be changed in voltage, frequency or 
type—especially DC to AC, for which there is an ever increas- 
ing demand—consider an E-L Vibrator Power Supply first. 
Consult with E-L engineers on your current conversion needs. 





W. A. PATTERSON, Pres 
United Air Lines 






JOHN E. McCARTHY, Pres. 
Fifth Avenue Coach Company 










J. F. MacENULTY, Pres 
Pressed Steel Car Company, Inc. 
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Blue print of Fuel Line 
Pressure Detector shows 
basic design of pressure 
switching, 






Cutaway section of Fuel 
Line Pressure Detector 
shows rigid, dependable 
construction, 


Ahhhhhd 


This new Fuel Line Pressure Detector is the latest aircraft to 10 ounces. Mounting connector may be had with 4’ 
adaptation of Cook's patented method of pressure detec- pipe fitting or “6” by 20 aeronautical standard. 

tion and switching. This switch will operate from 12 lb. to Cook Electric Company manufactures a complete line 
40 Ibs. pressure. At low pressures, it has a differential of of pressure switches for operation with gas, air, steam or 
3” to .4” of mercury. It will withstand a maximum surge hydraulic pressures from extreme sensitivity to extra high 
pressure of 100 lbs. It can also be adjusted to operate on pressure applications. Among other Cook aircraft switches 
vacuums with a differential of .5” of mercury. The stand- are the Aneroid Switch, the Air Speed Heater Control 
ard switch will carry 10 amperes at 125 volts, A.C. The Switch, and the Altitude Manifold Moisture Control 
overall measurements of the switch without the connector Switch. If you have a pressure switching problem, let a 
are 4” high by 22” in diameter. The weight of the switch Cook engineer assist you with it. 

is 1% lbs. with housing made of steel. Housing of alumi- Cook field engineers are located in various key cities 
num is also available, which reduces weight of the switch throughout the United States and Canada. 


A Product of the Pressure Switch Division of 





2700 SOUTHPORT AVENUE CHICAGO 14, ILLINO! 
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nit maintains static air pressure of 
more than 4 in. at velocity of over 5,000 
in, ft. per min. Units weigh from 150 to 
50 Ib., and they are 36 to 48 in. high. 
\otors are a.c., % and 1% hp.—AVIA- 


TION, June, ’45 





New Type Elevating Table......... 88 
Hydraulic elevating table, made by 
lyon-Raymond Corp., Greene, N. Y., fea- 
tues a telescopic towing handle. Ex- 


Line 
hows 
sure 





tended, handle provides means for easily 
moving table. Collapsed, handle is below 
— under table top.—AVIATION, June, 
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F Illustrated is large bearing housing be- 
ine ing checked to close tolerances by use of 
' ‘Hole Checker’? made by American Gage 
nO ¢, Dayton, Ohio. Special sizing plug is 
jigh wed, with upper part finished to exact 
hes 
tro| 
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at a 
ties 
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Cuts Man Hours 
30% for 
United Airlines 


United Airlines removes 
dirt and grease from en- 
gine parts by dipping into 
a vat of cleaning fluid on 
a grated floor tray. The 
raising and lowering op- 
eration is controlled by a 
CURTIS Air Hoist, as 
illustrated. The use of 
such cleaning trays has 
resulted in man-hour sav- 
ings of as much as 30%. 


Here is another example of the savings in time and labor 
that you, too, can achieve through using Curtis Air Hoists or 
Cylinders for practically any push, pull, or lifting problem. 


Curtis Air Powered Hoists provide faster, more accurate lift- 
ing, and can be operated by men or women, skilled or unskilled. 
They are immune to damage from overloads and are available 
in capacities up to 10 tons — pendant or bracketed types. 


For information as to how Curtis air-operated equipment 
can speed production, lower costs in your plant, write for 
Bulletin A-4-B. 


CURTIS 


) ee ed) 
NEW YORK 
CHICAGO 
SAN FRANCISCO 
PORTLAND 


CURTIS PNEUMATIC MACHINERY DIVISION 
or Curtis MANUFACTURING ComMPANY 
1957 Kienlen Avenue, St. Louis 20, Missouri 


Please send me Bulletin A-4-B. 
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radius of inside of housing. Lower part 
carries gaging head, which is calibrated 
for high and low limits of accuracy. Con- 
tact point is polished norbide. Unit is air- 
operated, and it is set with high and low 
limit master ring gages. Tolerance is 
-0005 in.—AVIATION, June, '45. 





Electrical 
Appliances 


15,000v. Power Control Tube.......90 


Thyratron WL-678 is 15,000v. power 
control tube which provides split-cycle 
control of high power for R.F. heating 
units and radio transmitters. Its use is 
stated to make possible smooth and in- 


stantaneous control from 0 percent to 100 
percent load; simplified automatic load 
control; high speed automatic overload 
protection; low space and weight, and low 
control wer requirements. It is stated 
that grid-controlled mercury vapor recti- 
fier tube is designed to combine high volt- 
age characteristics of a Kenotron, contro) 
qualities of a Thyratron, and efficiency of 
a Phanatron. Maker is Westinghouse 
Electric & Mfg. Co., Lamp Div., Bloom- 
field, N. J.—AVIATION, June, °45, 


Accelerometers ...............2..91 


Stratham Laboratories, Los Angeles, 
announces series of accelerometers sensi- 
tive elements of which are unbonded 
strain sensitive filaments in grid form, 
constituting sole support for the mass. 
Filaments are connected in a Wheatstone 
bridge circuit of which all four arms are 
active. Bridge circuit is balanced in as- 
sembly, and there are four electrical 
terminals, one at each corner of bridge. 
Small dry cell battery is connected to two 





In THE OLD DAYS BARBERS DOUBLED 
as surgeons, and the striped barber pole 
2% ‘ represented the blood that flowed in 
Gel, >) their surgical calling. Today the barber 
and the surgeon each is a specialist. 
Each does his own job best. 
The same is true of fire extinguishers. No 
one extinguisher is right for every fire 
hazard. By manufacturing a complete 
line of extinguishers—including vaporiz- 
ing liquid, carbon dioxide, soda acid, 
foam types—General has 
earned the title of “Fire Protectioneers”’ 
to industry. 


IF IT's Yan, IT’S DEPENDABLE 


THE GENERAL DETROIT CORP 


Alaskan 2\4-Gallon 
Pump Type Extin- 
guisher for fires in 
wood, paper, rub- 
bish, textiles, and 
similar materials. 


FREE: 
Norman Rockwell’s 
paintingoftheGreat 

hicago Fire illus- 
trates General’s 
new wall calendar. 
Write for free copy. 


7401 20am B 2) 2 2 2) 0-10). BP -O' 8 2 





242 





pump, and 


DETROIT 7 



































of them, other two being connecteg di. 
rectly to recording galvanometer. No 
amplification is required, due to method 
of support of wires. Natural frequencies 
vary from 100 to 1,000 cyc. per 8eC., with 
12 G accelerometer having a natura] fre. 
quency of 400 cyc. per sec. Weight is 2 
oz. Instruments are linear within 0.5 per. 
cent. Sensitivity to transverse accelera. 
tion is less than 0.1 percent. Zero rif; 
with temperature is less than 1 percent 
between plus-100 and minus-50 pm F 
—AVIATION, June, '45. : 


Open Blade Switch................92 


Single-pole open-blade switch mad 
Acro Electric Co., Cleveland, has bene 
lium rolling spring and measures approx. 
21/32 x 10/16 x 23/64 in. Standard op- 
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erating pressure at end of blade is 8 tos 
oz. Switch is rated at 15 amp. 1l5v. ac, 
Contact arrangements are for normally 
open, normally closed, or double-throw 
circuits.—AVIATION, June, ’45. 


Thermostatic Switch ..............93 


Particularly suited for mounting on p. 
bottom of electrically heated equipment pea 


such as glue pots and hot plates, where 
manual “on” and “off’’ knob is desired, 
new dual cam-adjusted thermostatic 
switch, made by George Ulanet Co., New- 
ark, N. J., is usable for either or both 
thermostat and manual switch, permitting 
instant adjustment of thermostat. By 
lengthening cam shaft, knob may be lo- 
cated any distance from thermostatic ele- 
ment. Pointer on knob can be set at any 
desired temperature. Unit is available in 
50 to 300, 50 to 450, and 50 to 700 deg. F. 
ranges. Rating is 1,500w., 115-230v. a.c. 
—AVIATION, June, ’45. 


Portable Insulation Tester..........94 


Having wide range of test uses, from 
wiring of small gyre up to major 
power units, 47-lb. portable insulation 
tester measuring 15 x 7% x 8%, manu- 
factured by General Electric Co., Schenec- 
tady, N. Y., may be plugged into any 
115v., 60 cyc. outlet, and will supply vari- 
able test voltages from 0 to 2,500. Set has 
capacity of 750v.-amp. and will, it is 
stated, stand 1 min. loads of 1,500v.-amp. 
Voltmeter, supplied from separate coil on 
transformer winding, is arranged to give 
full-scale readings at either 2,500 or 
1,250v.—AVIATION, June, ’45. 


Solderless Wiring Adapters.........% 


Conversion of any existing electrical 
assembly to use with knife-disconnect 
splicing terminals manufactured by Air- 
craft-Marine Products, Harrisburg, Pa., 


é 























1 possible, states company, through - 
° 


ts special adapters, which are install 
in assembly in same manner as solder t tab 
it replaces. Adapters for vertical or 
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di. gontal conversion for wire sizes from 22 
No to 10 are available.—AVIATION, June, °45. 
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icles HP Segied Resistors ...............-.96 
~ bed as impervious to moisture, 
is 3 fungus, vibration, and rough handling, 
per- new type No. 1100 Series hermetically 
era. sealed te-fixed wire-bound resistors 
drift manufactured by Shalicross Mfg. Co., 
cent dale, Pa., are constructed without 
FP without floating or stud-locked re- 


sistance elements, and without ferrule 
ls or caps. Using standard mount- 

ing facilities, they are available in two 

m7] designs and all values from 1,000 ohms to 


8 by 10 megohms. Resistance form and protec- 
aryl. tive shell are of ceramic. Resistance 
rox. winding element and outer shell are a 
op- complete unit without internal leads or 

ting wires. Seals are solder. Wind- 


ings are standard noninductive pie type. 
Terminals are standard solder lug type.— 
AVIATION, June, '45. 


High-Voltage Capacitors...........97 


For high-temperature high-voltage ap- 
plications, Sprague Electric Co., North 

- Adams, Mass., offers capacitors employ- 
3 ing “Vitamin Q,” special oil-impregnant 
described as retaining all virtues of con- 
yentional units throughout extreme range 
of plus-105 deg. to minus-40 deg. C. Leak- 
resistance at room temperature is 
stated to be 20,000 megohms. Types in- 
clude metal container styles for 95 deg. 
and 105 deg. C., continuous operation, and 


a.c, in dc. rated voltages from_ 1,000 to 
wad 16,000v. There is also Type 45P sealed in 


glass.—AVIATION, June, °45. 


High Sensitivity Resistors..........98 


Suitable for connecting directly to sens- 
itive low-torque apparatus, such as air- 
craft flight test recording instruments, 


RR 
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“Autoflight” high-sensitivity resistors, 
made by G. M. Giannini @& Co., Pasadena, 
Calif, measure 1% by 11/16 in. dia. 
Operation is from simple d.c. source, and 
ho amplifiers are required. Available in 
pes from 100 to 1,500 ohms, and from 
{to l5w., they require but 2 gram-milli- 
heters input torque to overcome friction. 
~AVIATION, June, ’45. 
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Aircraft Parts 
& Field Units 


Sil Stabilizer Machine...... ctaeate ae 


Stated to combine in one operation all 
essary functions in soil preparation, 
Machine called Single Pass Stabilizer, 
ay by Harnischfeger Corp., Milwaukee, 
meesctibed as making possible faster, 
Te economical construction of airport 
ways and parking lots.—AVIATION, 


dune, '45, 
Ceble Connector Tool............100 


or use in jnstalling copper and alu- 
talled Sinum “Hydent” connectors on large 











vr tad ‘bles, Burndy Engineering Co., New York 
hor'- film 4; has developed hand tool called “Hy- 

MY28, which can be used en air- 
1945 
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craft cable, sizes No. 8 to 4/0, and other 
cables. An adjustable holding die accom- 
modates entire range of connectors. 
Weight is 6% Ib.—AVIATION, June, ’45. 


Engine Oil Filter................-101 


In using the “‘Hyflow” portable aircraft 
engine oil filter, manufactured by Hilliard 
Corp., Elmira, N. Y., used oil is drained 
from engine to dirty oil tank. Gasoline 


engine driven pump withdraw’ oil from 
tank, forces it through heater and next 
through large filter elements, filtered oil 
then Set delivered to clean oil section 
of tank. Gasoline engine also drives pump 
to deliver cleaned oil to aircraft engine, 
meter in oil line registering quantity re- 
turned. Temperature regulators and flow 
control valves are automatic. Cycle is 
stated to require only few minutes.— 
AVIATION, June, °45. 


Fuel Pump Seals.................102 


Formed by compression molding of 
bronze powder, seals for aircraft fuel 
pumps are described as being made to 
closer tolerances and at lower cost by 
Keystone Carbon Co., Powder Metal Parts 
a” St. Marys, Pa.—AVIATION, June, 


Water Injection Pump............103 

Requiring less than 1% in. of space 
outside tank for mounting purposes, new 
fully enclosed water injection pump for 
aircraft, made by Romec Pump Co., Elyria, 
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Place your order for new Ellstrom 
Chromium Plated Gage Blocks NOW 


Send us your used Gage Blocks for 
a complete measurement check 











NOW IS THE TIME to place your order 
for new Ellstrom Chromium Plated Gage 
Blocks to speed the manufacture of your 
peace time products. START FRESH 
with the finest gage blocks that money 
can buy. They’re Chromium Plated on 








Reconversion 


the gaging surfaces to insure much noes 
wearing accuracies and they’re UNCON- 
DITIONALLY GUARANTEED. 
Offered individually or in complete sets 
in 3 classes. 


TAKE ADVANTAGE of Dearborn Gage 
Company’s inspection service for 
makes of gage blocks. Send us your 
gages for a complete measurement check. 

ou will receive a certificate of inspec- 
tion stating the specified size of each 
block measured and the actual measure- 
ment or variation from normal size. 
Write today for details. 


22035 BEECH STREET 


DEARBORN GAGE CO. DEARBORN, MICHIGAN 
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This boy tried hard—but he lost. 


He was searching for something. In his simple way, he believed he'd find it in the prize fight 
game. But he didn’t seem to have the Big Plan thought out, or something. He lost. 
It’s that way with people, with organizations, with nations. To survive, we've 
got to do a lot of thinking. This is a time for it—individually and collectively. 
Because this is the Second World War. A Third might reduce all of us, our hopes, 
our essential rightness, to a pile of ashes. This is a time for straight thinking. 
We at Bryant have been trying to see things straight. Some time ago we realized that as essential 
suppliers to industry we had better have a pretty solid plan. A plan based upon search and research—upon 
a knowledge of new and better methods of building the needed things of peace—upon 
service to all comers who might use our specialized knowledge to build a better America. That 
seemed a good plan, and it has been. 
For today, our engineers are working with the engineers, designers and planners of scores 
of successful American businesses, and many new ones, large and small—helping them to plan 
now, conversion of their plants, skills and machines to all-out production 
of new and better products for a prosperous peace. 
If you are a manufacturer, we invite you to call us in today. 
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Ohio, supplies water or water-alcohol 
ures vaporized in combustion cham- 
per. Special internal insulation and ex- 
ternal contact insulation are stated to 
vent corrosion. Through special engi- 
neering of unit for wide* temperature 





ranges, heat dissipation is high, and this 
feature, plus agitation caused by relief 
valve discharging directly into tank, is 
stated to reduce freezing hazard. Photo 
shows Model RD 8500A, with super- 
charger connection. — AVIATION, June, 
45. 


Single Crystal Transmitter .......104 


Suitable for any type of mobile service 
and quickiy convertible from amplitude to 
ency modulation, 8-channel trans- 

r designed by Bendix Radio Div., 
Bendix Aviation Corp., Baltimore, can be 
set for any frequency in 100-156 mega- 
band, and it uses but one crystal. 

New 3-dial 8-channel automatic shifter is 
used. Number of dials can be varied on 
basic design from 1 to 10, and as high as 
16 channels could ultimately be incorpo- 
rated into design. On any one of 8 chan- 
nels, frequencies are determined by dial 
calibration without use of crystal fre- 
quency indicator.—AVIATION, June, ’45. 


Engine Overhaul Stands ..........105 


For promoting efficiency and precision 
in dismantling, assembly, repair, and 
overhaul operations on aircraft engines, 








lew engine overhaul stand made by Clay- 
borne Mfg. Co., Chicago, handles all popu- 
lar makes of radial and horizontally op- 
Posed engines up to 225 hp. Engine 
talance is obtained by raising and lower- 
ry mounting frame.—AVIATION, June, 


Crankshaft Aligning Fixture ......106 


For use in checking aircraft engine 
fankshafts not designed with internal 
line feature, also propeller shafts and 
assembled crankshafts, aircraft engine 











rakshatt aligning fixture has been de- 
Nonet_by Airplane Mfg. & Supply Co., 
“rth Hollywood, Calif. Dimensions: 36 
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UNSKILLED LABOR ADDS 
NOTHING TO A PRODUCT 
EXCEPT COST 





*eeee?e® You break 


a bottle- 
neck—when you use 


CLARK tractors 
and fork trucks 


This is the modern way-— cuts 
ground time, puts money- 
saving airline speed in 
place of costly, outmoded 
slowness. 


To see the wide range of useful- 
ness of Clark Tructractors and 
Fork Trucks, send for handy 72- 
page pocket catalog—describes 
60 husky, well engineered ve- 
hicles, gas and electric powered 


CLARK TRUCTRACTOR 


BATTLE CREEK, MICHIGAN, U.S.A. 


Products of CLARK ¢ TRANSMISSIONS e ELECTRIC STEEL CASTINGS 
AXLES FOR TRUCKS AND BUSES e AXLE HOUSINGS e BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS « HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS e GEARS AND FORGINGS e RAILWAY TRUCKS 
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AIRCRAFT 


BATTERY DISCONNECT 


Complete Connector on 
G-1 Battery Conform- 
ing to AN-W-B-141 
Spec. Batteries 














This valuable addition to the 
development of military air- 
craft’s electrical accessories— 
the Cannon Electric quick dis- 
connect for aircraft batteries 
—was first designed for use in 
extremely cold climates. Now 
its many advantages fit it for 
wide aircraft use. 





The large handwheel may 
be gripped and operated 
easily by a gloved hand. In 
removing the battery there is 
no danger of fire hazard from 
exposed terminals. Battery 
changes are speeded up and 
simplified. 





Pin Contacts Not Shown 


The new type leaded copper con- 
tacts are rated at 12-24 volt for 
600-amp. continuous duty. Cable 
outlets are found on both ends 
of the shell for alternate arrange- 
ments, if required. 


Additional details of the No. 11749 Receptacle and 
No. 11751 Plug are included in the Cannon Electric 
Battery Connector Bulletin which will be sent free 
for the asking. Write Department A-110, Cannon 
Electric Development Company, 3209 Humboldt 
Street, Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon-&lectric Development Co., Los Angeles 31, Calif. 





Canadian Factory and Engineering Office: Cannon Electric Company, 
Limited, Toronto, Canada 


REPRESENTATIVES IN PRINCIPAL CITIES— CONSULT YOUR LOCAL TELEPHONE BOOK 


ELECTRIC 








in. long, 6 in. wide, and 13 in. to top of 
bearing-mounted V-blocks. — AVIATION 
June, '45. : 


Safety Hook Latch...............197 


Reported to give 80 poceent of full 
throat opening, improved latch for Safety 
hooks used for lashing and handling air. 
craft cargo, is announced by Thomas 
Laughlin Co., Portland, Maine. Load cap. 





not be removed until catch is released; if 
overcrowded, latch will not snap into 
place; and if hook spreads because of ex- 
cess load, latch pops up as signal.—AVIA.- 
TION, June, ’45. 
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Bolt and sleeve construction in “Bliz- 
zard King’’ radio or structural tower, 
made by Harco Steel Construction Co., 


me 
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Elizabeth, N. J., is designed to eliminate 
need for skilled labor. Average weight of 
members is 5.3 lb. Designs range from 90- 
to 425-ft. heights.— AVIATION, June, '45. 








ANNOUNCEMENTS— 


of new machinery, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and field units are invited for in- 
clusion in these columns. 

In writing, emphasis upon 
specific aviation applications of 
newly-marketed items is desir- 
able. Also, whenever possible. 
glossy-print photos should be en- 
closed. Please do not send elec: 
tros. Address — 


New Products Editor, AVIATION 
330 W. 42d St., New York City 18 
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pistant Reading Compass 
(Continued from page 177) 

The master unit will function cor- 
rectly with angles of bank or pitch up 
tp 75-deg. This is greater than the 
maximum permissible under normal 
fight conditions, but in cases of emer- 

or during violent evasive action 
this limit may be passed. Accuracy of 
the compass can be restored by switch- 
ing to “setting” for a short period. 

Part of the story of the new instru- 
ment is its use in connection with other 
wigational instruments. The advan- 
tages of having an accurate compass 
to control the automatic pilot are ob- 
vious. And among the accurate settings 
necessary in order that the automatic 
computor in the bombsight may func- 
tion properly is the course the airplane 


«is flying. This is set by means of a re- 


peater from the compass similar to the 
repeater compasses in other parts of 
the craft. 

Without it the air position indicator 
would not work. The air position indi- 
cator, Operating in conjunction with 
the distant reading compass and the 
air mileage unit, shows the avigator 
(on continuously rotating counters) 
the air position of the airplane at any 
moment in terms of latitude and longi- 
tude, the avigator then applies the wind 
to this and he has his exact geographi- 
cal position. 

Development of the Distant-Reading 

Gyro-Magnetic Compass has enabled 
crews of Allied warplanes to fly ex- 
treme distances with the certain knowl- 
edge that they would be able to find 
their target and, after bombing it, get 
on the right course for home without 
fying straight and level over heavily 
defended areas in order to let the com- 
pass settle down. 
_ While at present the instrument’s 
importance to military flying is stres- 
sed, its value in tomorrow’s commer- 
tial aviation—when bad weather will 
temain as an enemy—can be readily 
appreciated. 


— 





Prime Role Is Seen for 


Gas Turbine 
(Continued from page 133) 


tom takeoff to dive maximum. 
Throughout this speed range, fuel is 
burned at practically a constant Ib. per 
hr. rate, and changes in speed have but 
little effect on thrust or fuel consump- 
lion, Further, the jet propulsive effi- 
tency is approximately proportional 
to speed—shown in Fig. 5. These fac- 
tors will lead to the use of jet engines 
im high speed craft. At low airspeeds, 
el consumption rates are exorbitant 
compared with propeller-driven craft. 
To offset the disadvantage of low 
y eepey at low speeds, the jet engine 
“vers much power for very low in- 
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Your assurance of the Safety 
and Durability of . . . 





TAIL WHEEL 
ASSEMBLY 


@ The new Scott Model 3-24B has 
now been granted CAA approval— 
official recognition of the safety and 
soundness of the product. Incorporat- 
ing all the advanced features of the 
original Model 3-24 which has won 
oa wide acceptance and approval, 
the new Model 3-24B brings many 
added advantages! 


Needle swivel bearings. These provide greatly increased bearing life—reduce wear—handle 
high impact loads more effectively. 


A new bracket, even stronger than the original with newly arranged arm stops—preventing 
unintentional full-swivel action. The only automatic assembly safe for the novice pilot. 


A re-designed arm assembly increases available locking force, yet reduces force required to 
vane assembly in full-swivel. This means easy, positive control under all crosswind and field 
conditions. 


In addition, the Model 3-24B offers these proven features: 


@ Patented Automatic Mechanism—dependable, long-wearing, simple. 


@ Single Arm Fork of drop forged chrome alloy gives maximum freedom from mud and ice 
accumulation. 





@ Wheel: High strength aluminum alloy 


castings rigidly locked with three AN S 
bolts. Large Timken Roller Bearings, colt 
grease packed for long life. Felt grease BRAKE PRESSURE UNIT 


seals and tight dust caps. 


@ Tire: 6x2 solid cushion with steel wire 
bead. Can't come off. 


. The Model B-711 Scott Brake Pressure Unit 
was 


to meet the need on light air- 


developed 
craft for a complete reliable hydraulic brake 
actuating unit, eliminating the common difi- 
—_ of fluid leakage. The Model B-7!! 
is of the diaphragm (piston) type which elim- 
inates all leakage. Thousands of pairs fur- 
nished as inal equipment with no reported 
AVIATION CORPORATION oe 4 oe ae 


List Price $24.75 per pair 
214 Erie St., Lancaster, N. Y., U. S. A. 
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SLIDE RULES 


A TRADITION OF SKILL 
AND PRECISION 


Never before have so many K & E Slide Rules been wanted 
by engineers for such critically important work. 

You may have had to‘wait for the K & E Slide Rule you 
wanted. We apologize. We’ve stepped up our wartime 
production tremendously. But in the manufacture of Slide 
Rules haste can be a hazard. The engineer cannot tolerate 
instrumental errors in his equipment. 

K & E Slide Rules are traveling all over the world. They 
have to stand up to all kinds of climates and conditions. 
Only carefully selected materials, experienced skill and 
thorough workmanship are sure to do that. 

That’s why engineers know they can rely on the unvarying 
accuracy of a K & E Slide Rule anywhere, anytime. 

You will find Don Herold’s booklet, *“‘How to Choose a 
Slide Rule” helpful and amusing. Write to Keuffel & Esser Co., 
Hoboken, N. J. 





























Equipment and Materials. 
Slide Rules. Measuring Tapes. 





KEUFFEL & ESSER CO. 


CHICAGO « ST. LOUIS « DETROIT » SAN FRANCISCO 


EST. 1867 


NEW YORK - HOBOKEN, N. J. 


LOS ANGELES - MONTREAL 
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Drafting, Reproduction, Surveying 
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gdled power plant weight, in its 
yoper flight speed range; cycle effi- 
jency, While not good, is fair, which 
weans low fuel cost per thp. at very 
high speeds, and the engine’s diameter 
; suficiently small to permit buried 
qsallations in the wings of any but 
the smallest planes. 

Apart from booster applications in 
jircrait that are underpowered with 
eciprocating engines, jet engines 
sould not be installed in any but the 
deanest of low drag planes. Most 
witable applications for jet propulsion 
spear to lie in speed ranges where 
smpressibility effects are the principal 
mknowns. Supersonic problems are 
girly well known from ballistics, and 
bw speed flight has been well explored, 
laving a large blank for the natural 
fight speed range of the jet engine. 
4nd it is probable that jet propulsion 
will serve as the incentive and tool to 
ill this gap in our knowledge. 

To project our present designs some- 
what into the future and estimate pos- 
ible trends, Fig. 12 has been prepared. 
The solid represent power- 
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0 200 400 690 #800 
SPEED MPH. 
Fig. 12. Power-required and power-available 
curves for single engine plane with recipro- 
cating engine (solid lines) and jet engine 
(dotted lines). Fuel consumption rates for 
both aircraft are shown. 


required and power-available charac- 
teristics of an extremely fast high alti- 
tucle single seater of current recipro- 
tating engine design; the dotted curves 
we for a jet propelled plane of equal 
stoss weight and wing area bug in 
Which it is assumed that the drag has 
ven reduced by half through refine- 
lents made possible by use of the jet 
engine. 

The maximum speed at 20,000 ft. 
increases from 460 mph. for the con- 
ventional plane to approximately 600 
"ph. for the jet fighter, assuming that 
“Mipressibility effects are absent, but 
'« speed increase does not bring with 
ta better cruising radius even when 
oper allowance is made for the larger 
toed tanks that are permitted by the 
‘ghter weight jet engine. The lowest 
uel rate in lb. per mi. at this altitude 


ying 
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Built to resist corrosion, 3 
vibration, hard use! 


Wherever corrosion, excessive vibration, and 
exacting use are factors—alert production men 
choose REX-FLEX S. S. Flexible Metal Tubing. 
For it effectively resists corrosion... has the 
extra flexibility to withstand prolonged 
vibration ... and the ruggedness necessary for 
long, trouble-free service. 

In scores of general and heavy industry jobs 
—REX-FLEX is minimizing flexible metal tubing 
connection failures, delivering topnotch per- 
formance. Find out what it can do for you. 
Write today for full information. 
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REX-FLEX . . . has all the outstanding corrosion-re- 
sistant qualities of 18-8 Austenitic Stainless Steel . . . 
safely handles many types of corrosive liquids and 
gases. In addition, it’s pressure-tight . . . so there’s 
no dangerous, wasteful leakage. 





REX-FLEX . . . is easier to install for it is manually 
bendable in multiple planes. Flanges and fittings are 
seam welded to form uni-metal assembly. This elimi- 
nates the hazards of solder . . . insures uniform 


strength and pressure-tightness throughout. 





REX-FLEX . . . is available in 5 wall formations, un- 
braided or braided. Sizes range from 5/16” to 6” 1.D. 
(incl.). The C.M.H. line of stainless steel units also in- 
cludes REX-FLEX Inner Lined Exhaust Members and 
C.M.H. Bellows. 





Flexible Metal Hose for Every Industrial Use 


ay rr FO 
CHICAGO METAL HOSE Corporation 
Ww HEEB § mavwoon, unos 


Plants: Maywood and Elgin, Ill. 
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for the jet plane is almost double that 
of the conventional aircraft. 

By increasing the altitude of the 
very low drag jet plant of Fig. 12 to 
30,000 ft., the maximum speed may 
decrease slightly due to compressibility 
effects but the best cruising speed is 
increased by about 50 mph. with a 
fuel consumption per mile about 40 per- 
cent greater than the conventional 
plane. The conventional craft with a 
high maximum speed is able to throttle 
back to a 270 mph. cruise for maxi- 
mum range. The jet plane will have 
to fly at over 500 mph. for maximum 
range; and high speed always means 


very large power expenditures—a point 
often overlooked by rocket and jet 
enthusiasts. However, this jet plane 
would fly the same course in half the 
time that the conventional craft would 
take, and could, therefore, afford a re- 
duction in range for interceptor service 
and related missions. 

These estimates are based on the 
rather optimistic assumption of a jet 
plane with only half the drag of the 
plane with conventional power plant 
installation. 

Fig. 12 «s a bar chart comparing the 
relative merits of a jet fighter and con- 
ventional fighter with regard to takeoff 
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Fig. 13. General performance comparisons 
for two planes of Fig. 12. 





run, rate of climb, and extreme range, 
The jet propelled craft is superior to 
the conventional power plant job in all 
particulars except takeoff, climb, and 
range. By using a jet engine of 50 to 
70 percent greater thrust than in this 
example, the takeoff run would be re- 
duced to about the same as the con- 
ventional fighter, the climb and ceiling 
would be greatly increased, and the 
cruising speed and maximum speed 
would be increased slightly, all at the 
expense of a heavier power plant and 
a further serious reduction in range. 

These comparisons are also true for 
large craft such as transports and 
bombers, though particularly in the 
case of the bomber it is even more diffi- 
cult to achieve really large reductions 
in drag because of the constant large 
increments of drag due to armament 
and avigational devices. Substantial 
reductions in drag can be effected, but 
not enough to result in jet versus 
piston engine fuel rates of the order 
indicated in Fig. 12. 


Turbine-Propeller Applications 


The gas turbine geared to a propeller 
(Fig. 7) with typical fuel consumption 
rates shown in Fig. 8 has the advan- 
tages of the jet engine with respect to 
drag reduction and ease of installation, 
yet retaining the high propulsive effi- 
ciency of the propeller at low speeds. 
The, present limit of usefulness of the 
geared propeller turbine at high flight 
speeds is.set by the characteristics of 
available propellers which lose out 
quite rapidly in efficiency above 500 
mph. 

Research on propellers is necessary 
for several reasons, however, and pro- 
peller manufacturers are hopeful that 
the good efficiency range can be ex- 
tended to considerably higher speeds. 
Something must also be done to reduce 
the necessity for large spinner diam- 
eters on present propellers to take full 
advantage of the small diameter £° 
turbine, and some weight reductions 
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fig. 14. Appearance comparisons of two 
large craft, upper with reciprocating engines, 
nd lower with gas turbines geared fo pro- 
yellers. Power plants have equal shaft output 
tings at 20,000 ff. 


nay be possible due to the absence of 
jorsional vibration in the turbine pro- 
yller shaft. Estimates of possible 
propeller weight reductions vary from 
)to 25 percent from present weights. 
There has been considerable specula- 
tion and calculation of the advantages 
ad disadvantages of shrouded propel- 
rs; but at the speeds now contem- 
ated, the extra complication does not 
yet appear profitable. 

Principal ahd immediate advantage 
of the geared propeller gas turbine 
sa large reduction in airplane drag. 
fig. 14 shows two large planes, one 
with conventional engines and the 
wher as it would appear with turbines. 
Qver-all power plant performance for 
the gas turbine with geared propeller 
sshown in Figs. 15 and 16, which 
sould be contrasted with Figs. 10 and 
ll for the piston engine power plant. 
Note that the pure thrust power ob- 
uined from the turbine exhaust is large 
‘ough to approximately offset engine 
celle drag and ordinary propeller 
isses under normal flight conditions. 
Therefore as an approximation, the 
‘aft power output of a geared turbine 
this type is roughly equivalent to 
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fy 15, Typical flight losses estimated for 
® turbine engine with geared propeller. 
that jet thrust almost offsets propeller 
nacelle losses through large part of 
range shown. 
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To help keep huge bomber engines 
and free of dust and dirt, portable 
compressed air units are used — : 
powered by these dependable 
air-cooled gasoline engines. One 
more vital war job for performance- 
proved Briggs & Stratton air- 


cooled gasoline engines. 





Their trouble-free performance, easy starting and economy have made 
Briggs & Stratton engines leaders in the field —“preferred power” every- 
where. Only in Briggs & Stratton AIR-COOLED POWER can you get 
the superior performance made possible by the “know-how” gain- 
ed through 25 years of continuous production, and consistent 
leadership in design, engineering, and precision manufacture. 
BRIGGS & STRATTON CORP, Milwaukee 1, Wisconsin, U. S. A. 
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Twelve tons and more of fighting might, the Northrop 
Black Widow P-61 night fighter can take off steeply 
and swiftly—and can land at amazingly low speeds— 
on small airports in complete darkness. 





900 


All-important during such take-offs and landings is 
the shimmy-free operation of the nose wheel. It is 
controlled by the Houdaille* Hydraulic Shimmy 
Damper which absorbs shimmying forces, no matter 
how violent, on America’s‘ foremost fighters, bombers 
and cargo planes. 

Houdaille engineering experience goes back to avia- 
tion’s earliest years and is available for the industry’s 
plans for the future. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
—_; BUFFALO 11, NEW YORK 


* Pronounced—Hoo-dye 
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fig, 16. Typical flight losses of the geared 

ys turbine power plant of Figure 15 when 
is yerted on the power required curve of 
jgh speed craft at 20,000 ft. 


s 
y jsnet thp. as a complete power plant 
r mer flight conditions. Fig. 16 should 


compared with Fig. 11 for a direct 
‘s wnparison of total power plant losses 
i conventional engine power plants 
ad geared turbines with propellers. 
A It is possible to make a choice of the 
. vision of power outputs of a turbine- 
Myopeller unit between jet exhaust 
irust and the propeller shaft. For ex- 
mple, for a very high speed plane that 
mst still have a good takeoff charac- 
tristic, 50 percent of the power might 
ieused in jet thrust and the remainder 
athe propeller. For ordinary applica- 
tons, however, between 20 and 25 per- 
wt of the available energy should re- 
min in the exhaust jet, the turbine 
lait recovering the remainder. Thus, 
it the example chosen here, most of 
ieenergy is absorbed by the propeller 
wih excellent over-all power plant per- 
mance at low flight speeds, and with 
nel economy at high power levels that 
Squite superior to the conventional 
wwer plant. 
This type of power plant is equally 
iaptable to fighters or large planes. 
le improvement in fuel efficiency 
wth increasing airspeed and power 
tults in somewhat higher cruising 
yeds than for craft with reciprocating 
tines. The decrease in available 
pwer at higher altitudes makes it nec- 
Say to install gas turbine power 
ants that may have considerably more 
iWer at sea level and for low altitude 
‘imb than is now considered normal 
‘airplane design. However, this is 
a advantage rather than a disadvan- 
8; a propeller able to absorb the 
‘hine's shaft output at 20,000 or 30,- 
4 ft. can efficiently handle the greatly 
*reased output of the same turbine 
“sea level, due to the presence of 
“Wt air at low altitudes. Thus, a 
bine power plant with a rating equal 
“tat of a supercharged conventional 
“sine at 20,000 ft. might have a take- 
m “thrust at sea level 60 percent in 
one of the thrust of the conventional 
“ine. A much shorter takeoff run 
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Darnell Dependa- 
bility assures sav- 
ings, service, safety, 
speed. A caster or 
wheel for everyuse. 


You are sure to find 
the exact caster or 
wheel for your indi- 
vidualrequirements 
in the Darnell line. 





FREE 
Manual 
FOR THE 
Asking 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 
60 WALKER ST., NEW YORK 13, N.Y 
36 N. CLINTON CHICAGO 6, ILL 
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A LOWER COST of MANUFACTURING 
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is one of many advantages Whitaker offers you 
on Cables, Wiring Harnesses and Assemblies 


You can save time, grief and money by 
utilizing our specialized facilities for pro- 
ducing wiring assemblies, flexible leads, 
and other cable products... Furthermore, 
the economies gained will be big factors 
in enabling you to lower your cost of manu- 
facturing...No job is too complicated 
for us. Our experience is broad, and 
our production facilities are adequate 
... During the past 25 years we have 
supplied cables to manufacturers of 


WHITAKER CABLE CORPORATION 


General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. ¢ Philadelphia * Oakland 





Can 


Wire Ht 





a widely diversified list of products, and 
our present-day facilities should be of 
great value to makers of trucks, tractors, 
trailers, tanks, radios, electric ranges, hot 
water heaters, airplanes, ships, electric ap- 


pliances, battery chargers, scientific equip- 


Whitaker 


ment, and many other items... In 
addition to an engineered wiring 
service, Whitaker also offers a qual- 
ity line of standard cable products... 
We cordially invite you to write to us. 
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han normal is therefore possibie, and 
rate of climb is greatly superior to the 
conventional craft. 

The field of ‘usefulness of the gas 
wrbine with propeller then extends to 
| craft requiring engines of greater 
than perhaps 1,000-2,000 hp. and de- 
jgned for speeds up to and in excess 
of 500 mph. 

The total thp. requirements of a 
ypical large (4-engine) airplane at 
9,000 ft. are shown in Fig. 17. Curve 
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fig. 17. Power-available and power-required 
faves of large (120,000 /b.) plane with 
fur engines. Curves A are for reciprocating 
wines, B for gas turbines geared to pro- 
piers, and C for jet engines. 


Ais for the plane with reciprocating 
tgines and includes all power plant 
tag losses but does not include pro- 
tiller ‘efficiency. Curve B is for the 
ame plane but with gas turbine en- 
fines geared to propellers. Curve C 
sfor a jet propelled craft similar in 
gpearance to the turbine-propeller 
jane but without propellers. Gross 
wight in each instance is assumed to 

120,000 Ib. and power plant plus 
tel weights are held constant. 

The conventional engine installation 
Sfour engines supercharged to 2,000 
d 9. each at 20,000 ft. In the jet pro- 
if led version, four 6,000 Ib. static 

rust engines are used. This will give 
4000 Ib. takeoff thrust—approxi- 
utely equal to that of the plane with 
tiprocating engines. Once in flight, 
"0 of the jet engines will be shut off 
it cruising under 25,000 ft. and the 
thers will be used for propulsion. In 
be gas turbine-propeller version, four 
"ines are used capable of delivering 
40 shaft hp. each at 20,000 ft. At 
iteoff, these engines will deliver 3,200 
each. A propeller designed to ab- 
> 2000 hp. in the low density air 
20,000 ft. can handle 3,800 hp. at sea 
‘el with the same level of propulsive 
~“tncy. Power availability curves 
> ese power plants are also given in 
\g 7 (shown for flight with either 
: or four jet engines in use). Thus, 
“takeoff, the three versions appear as 
“the following table: 
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AND....IN , MINUTES 


this DUGAS EXTINGUISHER will 
be ready for the NEXT FIRE! 


@ You need never be unprepared for a second fire when DUGAS 
Fire Extinguishers are used . . . because you can EASILY, 
QUICKLY recharge them, on the spot. 


As soon as one fire is killed, you have only to refill the chamber 
with PLUS-FIFTY DUGAS Dry Chemical, slip in a fresh car- 
tridge, and IMMEDIATELY you're ready for the next, which 
might occur ANYTIME. 


DUGAS Extinguishers require minimum maintenance, because 
they need no periodic recharge. In arctic cold or tropic heat, 
they retain their fire fighting effectiveness. 


Easy to handle and operate...these portable DUGAS Ex- 
tinguishers give the fire fighter maximum protection, because 
the dry chemical rolls up a heat-shielding screen in front of him 

‘ as he moves in to snuff out the fire. 






Constant fire protection like this can be 
yours. Write today for further information. 


Approved by Under- 
writers’ Laboratories, 
Factory Mutual Lab- 
oratories, and Govern- 
mental Agencies. 






aAnsul Op. 


DUGAS 15-T DUGAS 150 WHEELED 
HAND EXTINGUISHER EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


DUGAS DIVISION 
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All 3 M's are here . . . Men, Methods, and Material 
teamed together to produce MURDOCK Radio Phones—the keen- 
est ears in radio reception. 

To do one thing and do it supremely well is the job of every 
MURDOCK craftsman. It's that extra-care and attention in manu- 
facture, assembly and inspection that results in a war-tested 
Radio Phone of unequalled Dependability. 

But back of the men and materials is the engineering “know 
how" of over 40 years’ experience in serving peace-time and war- 
time America. War-sharpened techniques and exacting methods 
will continue to make MURDOCK Radio Phones the No. 1 listen- 
ing favorite when Victory is won. 

Find out today how MURDOCK “War-Tested” Radio Phones 
can fit into your post-war plans. 


Write for Catalog 


Let MURDOCK ingenuity and experience go to work 
for you. Though we’re busy on government work, 
we have facilities to help you make more Radio Phones 
and related parts. Write us now. 


WM. J. MURDOCK Co. 


161 Carter St., Chelsea 50, Mass. 


Attention 
Sub-Contractors 

















Table |—Takeof Conditions 
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Convent.... 120,000 20,800 40,000 28 og 
Turb.-Prop.. 120,000 15,200 45,600 44,000 
Jet Prop.... 120,000 8,000 52, 800 24 000 


Cruising conditions are shown belo 
in Table II; and as mentioned before. 
jet cruising is on four engines at 35,000 
ft. and on two engines only at 20,00 
ft. Fuel consumption with four jet 
engines operating is prohibitive fo; 


Table 1l—Cruise Conditions (20,000 ft.) 








Best Mi. Extreme 
Cruis. per lb. 
(mph.) fuel (mi) 
ee 0.120 4,800 
Turb.-Prop. (4 eng.)... 300 0.125 5,700 
Turb.-Prop. (2 eng.)... 280 0.145 6,600 
Jet Prop. (2 eng.)..... 350 0.050 2.650 
Jet Prop. (4 eng.-35,000 
5S See 460 0.066 3,500 


operations other than at takeoff or very 
high altitudes. Cruising with four gas 
turbine-propellers in use is tabulated, 
and also with two turbine propellers in 
use and two feathered. Suitable drag 
allowance has been made for the 
feathered propellers. 

Sensitivity of the gas turbine-pro- 
peller to partial load operation is seen 
in Table II, an 18 percent increase in 
range being obtained by operating two 
engines close to full load and maximum 
efficiency rather than operating four 
engines at less than half load. This is 
a fundamental difference that exists 
between turbines and reciprocating en- 
gines, and it makes necessary a careful 
selection of turbine ratings for any 
given application if maximum fuel 
economy is to be gained. 

The same conditions are true of jet 
propulsion engines, and it is profitable 
to operate close to 80 percent of full 
rating of the turbines either by shut- 
ting down excess power units or going 
to a sufficiently high altitude to de- 
crease the maximum rated output to 
a value near the required flight power. 
In the case of jet propulsion, since high 
speed and high propulsive efficiency 
go together, very high altitude opera- 
tion is essential to maximum flight 
economy. 

The general characteristics of the 
three planes described in the tables are 
compared by the bar charts o! Fig. 18. 
Note that the gas turbine-propeller 
plane is superior to the conventiona’ 
aircraft on every count except 1or alti- 
tude ceiling, where they are about 
equal if the reciprocating engines af 
turbosupercharged. Since turbine-pro- 
peller fuel economy and installed pow . 
plant weights are both superio! ” 
those of the conventional engine, 
long and short range load-carrying 
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' On the eve of what we believe will be an i 
of jet \ air drive in the Pacific, due to operation in rapidly growing numbers of our 


fitable } new Thunderbolt...the P-47 “N”, it seems uniquely fitting that we pay tribute 








of full | 
shut- to that stout-hearted group who have kept the flag at the masthead. | 
going = | 
0 de- From the moment of that sneak punch at Pearl Harbor...through the suicide | 
t to OS 2 , ekenss : . . 
athe je raid of doomed Torpedo “8” which turned the tide at Midway... | 
i i. in an ascending scale of brilliant victories...the Marshalls and Gilberts... Palau... | 
1ency | 
pera- the famous “Marianas Turkey Shoot”... Rabaul...Truk...and on to 


flight our contemporaries in the aircraft 
Mustry who build the Wildcats, the unbelievable attacks by carrier based planes on the home islands of Japan, 
tlleats, Corsairs, the S.B.D.’s, 


E the Biivldivers engers, Catalinas and again and again, through the darkest hours, naval air has kept spotless those 
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1945 Farmingdale, L. 1, N.Y Waters of the Mighty “Vhunderbolt Evansville, Ind. 


S art * TBF's which have b 
DES e aloft 4 es . ‘ ‘ 
as ite ee glorious traditions born in the days of iron men and wooden ships. | 
ve 
~ | At this moment, when the newest of our time-tested fighters joins wing to wing 
alti- | 
bout and mission for mission with this indomitable crew, we take | 
; are — s eetyy T 7 9? i 
poi the proud privilege of saying,“Well done, Navy...Well done! | 
owe! 
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\ may be increased tive components. Yale & Towne 
by additions of Nickel...without | Manufacturing Company of Phil- 
sacrificing ductility... but that’s adelphia, for example, utilize ® 
not the whole story. Nickel alloy steels for major com- . 

Nickeladditionsimprovetough- —_ ponents, such as pinions, gears, 
ness and promote depth harden- axles and drive shafts, in their 
ing in heavy sections. In addition, | compact modern industrial trucks. 
Nickel intensifies the effect of We invite consultation on the 
other alloy elements. use of Nickel and its alloys. Send 

Alloy steels fortified by Nickel us details of your problem for our 
have proved reliable for automo- recommendations. 


This modern high-lift Yale truck can deft- 
ly pick up and transport 10,000 Ib. skid- 
loads ...and raise the full 5 tons through 
a standard range of 60 inches. 

Edison Nickel-iron alkaline storage bat- 
teries provide a rugged, light-weight power 
source in many of these trucks. Nickel in 
the positive elements and Nickel plated 
steel parts throughout the battery contrib- 
ute to its long dependable service. 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vones. x. 





silities of the turbine-propeller craft 
ye superior to the conventional. 

On the other hand, the jet propelled 
galt has a very light power plant in- 
gallation and can get off the ground 
jr very Short flights with about five 
ons more payload than the conven- 
onal craft, and with about three tons 
nore than the turbine-propeller ver- 
jon. However, jet propulsion requires 
much more fuel than other types of 
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fig. 18. General comparisons of characteris 


tics of three planes of Fig. 17 and Tables 
land I. 


power plant, that at about 2,000 mi. 
extreme range, the jet plane loses out 
to the reciprocating engine and is far 
ikehind the geared turbine in payload- 
carrying ability. 

As found in the case of the jet pro- 
pelled fighter, the jet bomber or cargo 
plane must be limited to relatively 
short range, very high speed, and high 
altitude operations which can stand 
the expense of high fuel costs, until 
we have learned more about the aero- 
dynamics of flight at speeds over 500 
mph. The gas turbine with geared 
propeller, however, has immediate ap- 
jlications in all classes of service 
where requirements are much above 
1000 hp. at usual flight altitudes, and 
itshould be ready for use when aircraft 
designs require 10,000 or more hp. in 
a single power plant unit. 








Australian Aviation 
(Continued from page 109) 


‘tS are opposing the move, contending 
that the price is too low in view of the 
‘markable record of the company in 
dividends —up to 40 percent a year was 
paid in the peak days of the gold trade 
T fore the war. If the merger is com- 
Pleted, Australian National would be 
the largest organization in the South 
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Sharp, minute particles of dust, grit and pipe 


scale, as well as corrosive elements of oil emulsion and moisture 
are eliminated from the air stream when a Norgren Filter is 
connected in the air line. 


This Norgren unit is readily installed right in 
the air line. Easy to clean: solution and impurities fall to the 
bottom of the bowl—open the pet cock and blow them out. 
Double thickness Monel Screen may be cleaned by removing 
the plug on top of the fitting and lifting the screen out. 


Cut air tool maintenance costs by eliminating 
destructive impurities this simple way. Install a Norgren Filter. 


They Are INDISPENSABLE to ALL Pneumatic Installations ! 


WRITE TODAY FOR CATALOG 400. 
C. A. NORGREN CO., 220 SANTA FE 
DRIVE . . . DENVER 9, COLORADO 
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GIVE LONG RANGE PROTECTION IN AMERICAN EXPORT’S 








Pilots switch panel, aboard the Flying Aces, has seven 
Klixon circuit breakers for protection to electrical circuits. 





Transatlantic non-stop flights in excess of 3,000 miles 


... that’s a regular chore of American Export Airlines’ 
**Flying Aces”’ 

To guard the miles of electrical circuits in these huge 
flying ships, Klixon Aircraft Circuit Breakers are used. 
These light-weight, compact Klixon Breakers stand 
ready to trip-out the circuit should overloads or shorts 
jeopardize the electrical system. As soon as the trouble 
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Klixon circuit breaker panel, located at the flight engineer's 
station, provides overload protection to electrical circuits, 
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is remedied, the pilot or engineer re-establishes the 
circuit by pushing a button on the instrument panel 

Klixon Breakers are unaffected by shock, vibration 
altitude, motion, regardless of the mounting position 
Harmless transient shorts do not cause nuisance breaks§ 

Bulletins giving dimensions, ratings and performance 
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characteristics give the complete story. Write for copies 
SPENCER THERMOSTAT CO., ATTLEBORO, MASS 
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pacific area. It is owned by British 
ind Australian shipping interests, and 
gone of the stock is held publicly. 

Anew company, as yet unnamed and 
about which no details have been given, 
s investigating the possibilities of in- 
wgurating a lighter-than-air service 
ietween Australia and America. 

Recent reports indicate that the 
(hinese government intends to estab- 
sh service to Australia via the Dutch 
fast Indies. Although no _ official 
intimation has been given, it is thought 
in semi-official Australian circles that 
he Australian government will sponsor 
, similar service, in view of the large 
rade anticipated between the two 
countries. 

In addition to the air transportation 
jans, the government has stipulated 
is intention of continuing the aircraft 
manufacturing industry which has been 
established during the war. It is plan- 
ned to swing this organization to civil 
yiation needs when war production 
ceases. 

Present plans include manufacture 
if Rolls-Royce engines to be fitted for 
transport craft based on the Lancaster 
isigns. The Commonwealth Aircraft 
(orp., in which the government has a 
yery substantial shareholding, will be 
the instrument for implementation of 
this scheme. It is also proposed to 
produce a small cabin craft suitable 
for the private owner or taxi operator, 
but no information is available on the 
sign or expected performance. 

DeHavilland has not yet made any 
dicial announcement of its postwar 
flans, but the company has a very ac- 
ive branch in Australia, now produc- 
ig Mosquito bombers, and this organ- 
ation is almost certain to play a lead- 
ig part in aircraft production when 
he time comes. 

Opinion is unanimous that com- 
mercial aviation has a very bright fu- 
fue in Australia, but it is feared that 
Nationalization would, to a large ex- 
tt, stultify the expansion plans re- 
forted here. Few people interested in 
te transport and manufacturing 
thases of the industry can visualize a 
swernment monopoly making progress 
‘wal to that which private airline 
Merators have already indicated they 
ute capable of achieving. 
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Traffic Estimates 
pies (Continued from page 175) 





assamm "hours for each type of transporta- 
‘mt is increased by 5 percent—the gen- 
tally accepted estimate for population 
‘ktease over this period. The number 
% ainual travel hours per person is 
bus unchanged. The hours must then 
* Tedistributed to show the shift 
Wards air travel. 
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ACME ALUMINUM CASTINGS! 


76% of the plants answering a recent materials survey said 
they use aluminum in some form in their normal products— 
and a large percentage of them indicated they expect to in- 
crease their use of this light weight, corrosion resistant metal. 

Since Acme was founded over a quarter of a century ago, 
it has steadily expanded its service to meet the advancing’ 
needs of the metal-working industry. 

Today Acme facilities for the production of aluminum cast- 
ings by the permanent mold process represent the very latest 
developments in technique and equipment. Acme assumes the 
responsibility for all steps in production. Acme makes the 
pattern; Acme makes the mold; Acme pours the metal. You 
can rely upon Acme Permanent Mold Castings for accuracy, 
for uniformity, for outstanding quality. 

The advantages offered by Acme Permanent Mold Alumi- 
num Castings may help you to lower costs; to improve produc- 
tion. Our engineers will be glad to submit recommendations. 


, 


Send for 44-page, fully illustrated book, 
showing how Acme is organized and equipped 
to supply your castings needs and to render 
complete service to the metal-working industry 


- 


ACME STORY 


+ name atin 2 
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Air travel is divided into two clase 
airline and personal. The commer 
cial airline will probably grow yer 
rapidly because reconversion problem 
will be comparatively simple. Ther 
will be little trouble getting personng 
or equipment. In addition, most of ¢h 
technical difficulties likely to be faced 
including that of dependability in ba 
weather, have already been complete| 
or partially solved during the war, © 
Private flying, on the other hand 
will develop much more slowly. One o 
the most enthusiastic groups, the re 
turning soldiers, will be among thos 
who are least able to afford flying, | 
addition, rapid growth will come onl 
when there is a high utility value, Thi 
will take time since it will require th 
use of numerous conveniently place 
airports—many of which haven't eve 
been planned yet. The estimate of th 
number of hours transferred to per 
sonal flying is, therefore, kept ver 
conservative. 
The percentage of hours diverted t 
air travel from each of the other mea 
of transportation will vary conside 
ably. The auto, for instance, will n 
be replaced by the airplane as the hors 
and carriage was replaced by the aut 
for the situation is not quite co 
parable. The auto did everything th 
horse could do and did it faster, bette 
and more comfortably for trips of an 
length. 
The airplane’s advantages, howeve 
are limited to trips of at least a fe 
miles. It offers no competition for t 
man who drives half a. mile to work 
for his wife who drives around tl 
corner to the grocery store. The pla 
will cut into the auto’s mileage but t 
auto will continue to remain a nece 
sary complement to it. A conservati 
estimate of the number of automobi 
hours lost is 1 percent. Of this, .9 pe 
cent will go to the personal plane a 
only .1 percent to the airlines. 
Rail passenger traffic presents” 
much more favorable field. The rat 
roads have already eliminated all ve 
short runs by spacing their stations 
few miles apart. They aren’t as wide 
separated as airports will be, but tt 
a step in the same direction. Air trav 
first affects Pullman traffic, partly 
cause the latter generally involv 
longer trips and thus there is an invit 
tion to greater savings in time, a 
partly because the rate comparison 
so much more favorable (especia 
when the average saving of almost 
percent in mileage is considered). 
is assumed that the railroads will lo 
20 percent of coach traffic and 49 pe 
cent of Pullman traffic with all b 
1 percent of the Pullman business £0 
to the commercial airlines. These Pé 
centages are very conservative sit 
on some routes the airlines ha 
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the low-cost way to handle aircraft 


Ne matter how large or small the job, how long or 
short the haul—USAC Trailer Service assures you 
safe, efficient aircraft hauling . . . at less cost to you. 
At the start of each job, trained engineers—expert at 
transporting aircraft—carefully survey plant or field 
operations to determine the most efficient handling 
methods. “Tailored trailers,” built and operated 
exclusively by U. S. Aeroplane Carriers, are con- 
structed for the individual plane or part being 
shipped. USAC hauling is: 


Less Expensive—need for crating eliminated; complete delivery 
costs less than loading alone for ordinary shipment. 


Faster—no needless delays enroute; no platform tie-wps. 


More Efficient—trained crews eliminate guesswork and waste 
motion; loading and unloading simplified. 


Safer—custom designs and construction, as well as specialized 
method of handling, avoid damage to parts being shipped. 


Proved in performance for leading manufacturers and 
military and naval air forces, there are nearly 200 of 
these dependable units in operation. Let a trained 
USAC engineer show you how this efficient trans- 
portation service can also help solve your aircraft 
hauling problems. For furfher information write— 


@ SAFELY 
@ QUICKLY 
@ EFFICIENTLY 


PRACTICAL POST-WAR USES 


Now aiding war aircraft production by 
speeding up delivery of sub-assemblies 
to final assembly points, these unique 
trailers offer you many peacetime 
possibilities: 

MANUFACTURERS 


for delivering new planes and parts 


AIRPORTS 


for rescue and hauling 


COMMERCIAL AIRLINES 


for service and maintenance 


INSURANCE COMPANIES 


for safeguarding insured planes 


U. S. Aeroplane Carriers, Inc. 


“Wirst in Aeroplane Carrier.Service” 


Keith Bldg. 


Certified |. C. C. Transportation 
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“WE GOT EM” 
“We came at them out of the sun—peeled ott, gave them the works 
and were upstairs again in a jiffy. Boy, that Allison’s an engine!” 
* Praise like that comes from deep down in a 
pilot’s heart! Dependability like that supports 
his confidence, his daring and his ability 
to win battles. It’s another reason why 
more than 65,000 Allison 
engines have been supplied 
to our fighter pilots on 
all fronts. * And when peace 
comes, Allison’s war-proved 
dependability will contribute 
to the fine flying qualities 
of planes in which 
you'll 


ride. 


POWERED BY ALLISON 
P-38 —Lightning 
P-39— Airacobra 
P-40—Warhawk 
A-36 and P-51A— Mustang 
P-63 —Kingcobra 


Allison already has furnished more 
than 85,000,000 H. P. for use m 
these planes. 


LIQUID=COOLED AIRCRAFT ENGINES 


KEEP AMERICA STRONG J , 


BUY MORE WAR BONDS 


DIVISION OF 


Indianapolis, Indiana 


Every Sunday Afternoon—GENERAL Motors SYMPHONY OF THE Arr— NBC Network 
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ready taken over 20 percent of pas- 
r traffic. 

The effect on other types of trans- 
tion will be negligible. The inter- 
bus holds most of its business be- 
ause of the extremely low rates with 
yhich the airlines probably will be 
gable to compete, at least for some 
fme to come. Commutation, electric 
gilways, and intracity huses involve 
fstances that are too small for profit- 
ile air service. 

This redistribution of hours, as 
gown in Table III, results in figures 
#226 and 201 million passenger hours, 
gepectively, for airline and personal 
jane operations. Again using the esti- 
mated average velocities, the distance 
fgures come to 31.6 billion passenger 
miles for commercial airlines and 21.1 
for private planes. 

The general trend in travel, as shown 
in Table II, indicates that the hours 
gent annually by the average person 
main constant, but the speed and 
mileage will more than double during 
fhe 25-yr. period from 1925 to 1950. 

The problem now comes to its final 
tage—determination of the number of 
jlanes necessary to handle the pre- 
feted traffic. This calls for dividing 
the total number of passenger hours 
that will be traveled by the number that 
the average plane will account for. 

We hear more and more of the giant 
airliners of the future, and orders have 
dready been placed for many in the 
1-60 passenger classification. But 
this isn’t the whole story. There will 
far more smaller planes used on 
short runs and for feederlines. When 
we consider this, and the fact that most 
jlanes rarely operate at capacity loads 
(except under wartime conditions), 
N passengers per plane is probably a 
hilly high average. Since the more 
passengers the plane carries, the fewer 
lanes are needed, this high average 
will result in a conservative final 
answer, 

The number of hours flown annually 
pet plane is assumed to be 3,500. This 
8 40 percent of the total number of 
tours in a year and just a bit higher 
than the prewar airline figure. The 
average plane’s annual capacity is then 
pit at 105,000 passenger hours, as 
sown in Table IV, and since 226 
million passenger hours are to be han- 
iled, about 2,150 planes would be 
required, 

The number of personal planes 
weeded can be calculated similarly, but 
M this case the average number of 
Pople per plane is assumed to be 2 
the average for automobiles is onl 
‘bout 24), and the number of ho irs 
fown is gaged at 300 per year. Iach 
plane then would handle 600 passenger 


tours, and 335,000 planes would be 
"quired, 


d more 
use in 





19485 AVIATION, June, 1945 


‘ 








WELDON 
METERING and MIXING 


PUMPS 


Weldon Pumps offer a solution to the 
problems of simultaneously mixing and accurately 
metering volumes of two or more liquids or gases. 














"WHEELBARROW" WORK STANDS 


Gold Medal “Wheelbarrow” ‘Work Stands are a profitable investment in the 
safety of your workers. Easily moved by one man, they are strong, made of 
sturdy light-weight tubular steel, and come in several heights. They put 
workers up to correct working levels in complete safety . . . an important 
reason why Gold Medal “Wheelbarrow” Work Stands are vital to working 
efficiency. 


SEND FOR 
BULLETIN 
TWS-2 


It tells about the complete 
“Gold Medal” line of 
Work Stands, Access Lad- 
ders, Scaffolding, etc., and 
is sent to you free on re- 
quest. 


Branch Offices in Atlanta 
@ Boston @ Los Angeles 
@ Philadelphia © Pitts- 
burgh @ San Francisco ® 
St. Louis @ Milwaukee @ 
Miami @ Newark Valley, 
N. Y. 


THE PATENT SCAFFOLDING CO., FNC. 


1550 Dayton St., Chicago 22, Hlinois . 3821—12th St., Long Island City 1, N. Y. 
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Flame-resistant and a whole lot more— 


worth including in your future plans | 
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UNITED STATES RUBBER COMPANY @® 
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These figures are based on passep. 
gers only. If cargo is also considered, 
the number of airline planes would be 
increased considerably. 

The final estimates may seem ex. 
tremely high; yet when they are com. 
pared with other predictions, it wif} 
be found not only that they aren't 
fantastic but that, on the contrary, they 
are based on more conservative ags- 
sumptions than those often used. They 
differ only in that here an attempt has 
been made to accurately estimate the 
over-all increase in travel mileage, 
Results show that this is a very im- 
portant factor and one which would 
very probably have been underesti- 
mated if its solution had been attempted 
by any more arbitrary method. 

UAL Pres. W. A. Patterson as- 
sumed, in Feb. 1943, that the airlines 
would get the following postwar busi- 
ness: 


2 of Pullman business 

4 of rail coach business 

4 of interstate bus business 

4 of railway express business 
4 of parcel post business 


Ys of LCL railroad freight business 
This was to be handled by— 


3,000 20-passenger planes 
1,500 50-passenger planes 
750 100-passenger planes 


That gives a total of 5,250 planes 
averaging 40 passengers each. This 
high value, however, is partly due to 
Mr. Patterson’s inclusion of mail, ex- 
press, and some freight, in addition to 
passengers. It also appears that by 
“postwar” he means not 1948 or 1950 
but some time beyond that, since it will 
be several years before the airlines can 
get 75- or 100-passenger planes. 

Pres. Croil Hunter, of Northwest 
Airlines, has predicted a need for 25,- 
000 to 30,000 cargo planes. 

It is interesting to note that these 
increases are not based on any increase 
in total travel mileage but only on di- 
version of business from other means 
of transportation. They assume rates 
of approximately 10c. per ton-mile of 
cargo and 3c. per mile for passengers 
(the 1943 rates averaged 58 and 5.53c), 
and also take into account the saving 
of almost 20 percent in mileage that 
the airline route usually shows over the 
rail route. 

The estimate of 335,000 private 
planes is slightly higher than a CAA 
measure of 300,000. 

The estimated 335,000 personal 
planes is the potential number for 1950. 
It might be cut down a little by limita- 
tions in production capacity, but not 
too much. It wasn’t long ago that pre- 
dictions of 50,000 planes a year were 
laughed at. That figure has 
been doubled, and not with simple, ¢s 
to build, personal planes. Included im 
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The Doak organization was born in aviation 


ne key personnel have at. least 15 years exper: The Doak plant is a self-contained metal work- 
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ONLY 85 MINUTES AWAY 


Delco-Remy 
Aircraft Electrical Equipment 


The sales maps of tomorrow already are being redrawn. Man given 
wings is not fettered by obstacles on the earth’s surface, and sales 
outlets once contacted occasionally are now only 85 minutes away 
by fast plane. Global salesmanship will open new markets for new 
products. Q Delco-Remy aircraft electrical equipment will be ready 
to carry out its assignment on these planes of the future. . . depend- 
ably and adequately. Together with other Delco-Remy precision 
parts and aircraft products, it is serving today on great numbers 
of bombers, transports and pursuit planes. 4 Delco-Remy’s broad 
background of experience in the design and manufacture of depend- 
able electrical equipment will serve well in the postwar advance of 


new sales frontiers. 


DELCO-REMY 





DIVISION, GENERAL MOTORS CORPORATION 
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his production performance were thou- 
ands of the most complex fighters and 
jombers ever conceived. 

It is becoming increasingly evident 
hat, in the postwar period, aircraft 
yill still be a large and influential in- 
justry. For the nation’s economic 
prosperity as well as its military secur- 
ity it is necessary that the industry be 
organized soundly and efficiently. This 
means that airlines, aircraft manufac- 
qurers, airport designers, and airport 


M erators must immediately look to 


the future and start planning accord- 
ingly. The dynamic nature of aviation 
jevelopment makes it important that 
the planning be flexible and expand- 
able. 

However, certain estimates of activ- 
ity are necessary in even the most 
fexible plan, and it is felt that the 
method discussed here will help in 
stimating, somewhat more rationally, 
the levels of such future operations. 
This type of careful planning will aid 
in preventing, on the one hand, failure 
todevelop the full potentialities of avia- 
tion and, on the other hand, overexpan- 
ion with its accompanying insolvency 
and chaos. 





Blackburn Airliner 
(Continued from page 164) 


igures are based on daytime seating 
attangements. For a 4,375 mi. range, 
72 passengers, with sleeper accommo- 
dations, and 2,980 Ib. of freight could 
carried, or with daytime seating, 85 
passengers and 3,450 Ib. of freight. 
Since operations would be planned 
ata 15,000-ft. altitude, all crew, pas- 
senger, and freight space would be 
pressurized, with atmospheric condi- 
tions equal to those at 8,000 ft. To per- 
mit this, the craft’s hull is designed 
with an approximately circular cross 
ction extending the entire length, and 
the planing section would be built onto 
this form. 
The pressurized section extends 
tom the bow to aft of the galley, which 
Sat the rear of the passenger or 
eight compartments. The space be- 
tween the upper fuselage and planing 
ottom would be divided into water 
tight compartments which could main- 
lain the airplane’s flotation even with 
‘wo adjacent compartments flooded. 
Construction would be all metal, 
mostly aluminum alloy for frame and 
‘kin covering, and steel for highly 
ttessed parts. The tail calls for con- 
‘iderable dihedral in order to increase 
dearance from the water during take- 
offs, Wing floats could either be fixed 
wt retractable. Thermal de-icing 
Nould be used for propellers and lead- 
ig edges of wings and tail. The entire 
ful Supply would be carried in the 
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WELDED ALLOY TUBING FOR HIGH 
TEMPERATURE CORROSIVE 
APPLICATION 


Annealing Tubes 20 feet long and 20 inches in diameter. Have 
proven by test to have a life thirty times greater than ordinary 
steel pipe. Made to your specifications. 


The Pressed Steel Company manufactures: 
Carburizing and Annealing Boxes, Thermocouple 
Protection Tubes, Seamless Steel Cylinder Caps, 
Seamless Steel Neck Rings, Welded Alloy Tubing 
for High Temperature and Corrosive Applica- 
tion, Radient Tubes, Inner Covers and Base 
Sheaths for Steel Mills. 


Branch Offices: 312 CURTIS BLDG., DETROIT ¢ 606 NICHOLAS BLDG., TOLEDO 
e 1915 ENGINEERS BLDG., CHICAGO «+ 51 E. 42ND ST., NEW YORK «¢ 1005 
STERLING BLDG., HOUSTON, TEXAS + A & M ACCESSORIES LTD., 19 MELINDA 
ST., TORONTO, CANADA - BROAD ST. STATION BLDG., PHILADELPHIA «+ 
318 NORTH 8TH ST., ST. LOUIS. 
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proposed flying boat’s cantilever wings. 

Type of engines or horsepower is 
got given, but it appears from the 
shotographs and three-view drawings 
ht a combination turbine-propeller 
srangement is being considered. The 
propellers would be of the six-blade 
contra- rotating type. 


Specifications and Data 


NS Far Nara ic ois wey aa aie @ eee oe pe aie 202 ft 
RR rane load ae 
a Fee eee 5,000 sq. ft. 
Top eed | Ned: DONG i ibifiieci ete ede 307 mph’ 
ihsolute a Be oe ace pre 20,000 ft. 
(yam Gititude............ccceeeeees 15,000 ft. 
sitial rate of climb................. 940 ft./min. 
‘Msximum gross weight............... 310,000-Ib. 
Cruising Performance I 
ENE rice ee ee ee a ape mi. 
Mean ene speed Ri vietcde'ss gaicsee © aph. 
Payload*.....85 day pass. plus 57,710- ine treks 


and mail; 120 day pass. plus 44,- 
960-Ib.; 160 day pass. plus 30,460-lb.; 
all freight 90,960-lb. 


Cruising Performance II 


Mil lair range... ..... 2... 2. se ee eee eeee 4,375 mi- 
Mean cruising speed..................- 280 mph. 
Payload*..... 85 day pass. plus 3,450-lb. freight 
and mail; 45 sleeper pass. plus 15,- 
125-lb.; 72 sleeper pass. plus 2, 980-Ib. 
Psyloads are based on passenger wt. of 180-lb. 
plus 55-lb. of baggage per passenger. 





Overhaul Business 
(Continued from page 159) 


should provide the shop superintendent 
with information he can use quickly 
without being an economic analyst. 

Costs of this useful nature sometimes 
show up startling facts. One particular 
job may be carrying the rest of the 
shop, or the shop may actually be los- 
ing money and drawing from the sales 
division. The latter case, of course, 
would reflect some badly jumbled ac- 
cwunting in the front office. 

Direct labor and material should be 
wnsidered in relation to other shop 
wsts before any final price is set on a 
job. Direct-labor plus direct-material 
ae added to a pro-rated share of fac- 
tory expense to give the so-called 
ptime cost. Further additions are gen- 
tl-expense, selling-expense, and 
profit; the sum of all should be the cost 
to the customer. 


a 





Connection Techniques 
(Continued from page 137) 


adopted zinc plated aluminum Hylugs 
a standard. 


Cold Flow Studied 


As previously mentioned, aluminum 
May continue to flow under constantly 
‘plied pressure unless that pressure is 
Xerted over a sufficiently large area 
carry the load. In electrical con- 
léctions, this is known as “relaxation”. 
As the metal in the connection relaxes, 

© contact pressure decreases, and 
‘sequently the electrical resistance 

the connection increases. 
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To determine the effect of cold flow este? 
on aluminum connections, tests werelm in ye 
performed over a period of six months Wy ero 
Two identical jumper assemblies, a oo 
shown in Fig. 6, were prepared using preset 
No. 2/0 aluminum aircraft cable, one ey 
being loaded with 100-Ib. At regular im 97° 
intervals throughout the test period, lee D 
measurements of resistance between 2a 
points (A) and (B) were taken, ten. trical 
sion on the loaded jumper being re. ieezi 
leased when measurements were made, i 
Fig. 7 shows how electrical resistance i™ 237: 
changed with passage of time. a 

Note that both loaded and unloaded iy band! 
samples exhibited a slight increase in squall 
resistance for a period of about three goal 
months, the loaded sample showing aj mined 
slightly greater increase. However, equ 
after this period the curves for both iil ica 
samples are practically parallel, andj ™wé 
other than minor variations show little nek, 
change. Thus it can be seen that.coldq™ 
flow of the connection, with or without J Aerod 
tension applied, has only a minor de- sie 
teriorating effect. Pia 

Only the most difficult problems con- blow 
cerning connections of aluminum air- 9 US; 
craft cable have been discussed here, @@ wind- 
for it has been found that when these fil dots 
problems are solved, minor perform- ~_ 
ance difficulties are automatically over-¥ %. 1 
come. ini 

Summarizing, the following precau- — 
tions should be observed to obtain good Mi high- 
electrical connections with aluminum ¥ fh," 
aircraft cable: 27, "4 

(1) Skin cable end carefully, to] wing 
avoid nicking of strands. Aluminum ay 
strands are very easily damaged and MM to va 
much more care must be used when oe 
skinning than is required with copper @@ ‘r. 
cable. Prev 

(2) Do not. splay or misshape @™ fish 

Striking in a diagonal buffing line was made easier and in less strands. Cable end should be sub-§@ sirer 
time by using the correct type of “SCOTCH” Masking Tape. stantially in its original shape. sign 
It was one of many places where this timesaver proved its (3) Do not remove zinc-petrolatum # “ast 
handiness and value. Here’s a feature about “SCOTCH” compound from connector barrel. Auto 
Masking Tape—give a workman a roll and he’ll turn up with a (4) Insert bared cable end into con- jj 0! 
dozen timesaving operations for you. nector barrel. Hold inspection hole gl ss 
There are many constructions of “SCOTCH” Masking Tape. in back end of barrel closed (with Ml stay 
They vary in weight of backing, type of backing, type of adhe- finger) to force zinc-petrolatum com- jj 2i¥ 
sive and all are versatile in their use. Having the correct type pound between cable strands. y" 
to meet your requirements is important. (5) Indent connector onto cable * 
As the originator and the largest manufacturer of unified end, making certain that correct ve io 
pressure sensitive tapes we have the know-how and unmatched for use with aluminum cable are usee tion 
experience to recommend the correct type “SCOTCH” Masking vi 
Tape to use for the greatest economy of operation. ri 
Feel free to ask for a tape engineer to help you in making Review of Patents 
the correct choice. (Continued from page 202) ns 
“SCOTCH” TAPE for Masking, Holding, Sealing, Splicing, angle with respect to fuselage — 
Reinforcing, Identifying, Protecting, Sandblasting. tee ig 2 — pt th (by _mesne as- 
signments) to Consolidated Vultee Air 
craft Corp. stry 
MiNNESOTA ice Preventer utilizes pa ig exh ‘ed 
Mining anp neat leading edges of Wing®: (fecmost i 
ManuracturinGc co. § o carels ou Sr ear ring, £0 eM 
van te ccdioa, cee heating pipes.—2,371,269, filed Dec. 1% * -- 
pat. Mar. 13, ’45, L. S. Seaman. Be 
“SCOTCH” is the trade-mark for the Adhesive Tapes made by M. M. & M. Co. Aammatio Somuet ayenem te iy algae ot om 
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rect angle of bank. It employs, in com- 
pination, adjustable means for determin- 
ing rate of turn and means for determin- 
attitude or angle of bank, manual 
‘ontrol for simultaneously presetting both 
aid means, and auxiliary control for cor- 
recting any error in matching between 
preset rate of turn and angle of bank.— 
2 371,388, filed Dec. 26, *42, pat. Mar. 13, 
"3 Glenny, assignor to Sperry 


gyroscope Co., Ltd 


ice Detector is intended to utilize light 
ays transmitted parallel with and closely 
adjacent to leading edge of wing to elec- 
trical resistance element or photo cell, 
qrrent through which is affected by 
freezing of water film normally caused by 
rain, to cause actuation of indicator or of 
mechanism controlling de-icing device.— 
2371,259, filed June 13, ’42, pat. Mar. 13, 
‘5, A. S. Patterson. 


Landing System incorporates pair of 
transmitting stations aligned with and 
aqually spaced from runway, modulating 
signal having wave length twice distance 
between stations and having predeter- 
mined phase relation, means for modulat- 
ing carrier currents differing in station 
frequency, dual channel radio receiver in 
aircraft for receiving signals, screen for 
indicating relative longitudinal position of 
runways as abscissa, and means respon- 
sive to altimeter for indicating altitude of 
craft as ordinates.—2,371,979, filed June 
96,41, pat. Mar. 20, ’45, E. H. J. Phillips. 


Aerodynamic Means for longitudinal con- 
trol and stability, intended to provide 
greater tail force for given angle of pitch, 
is accomplished with hollow stabilizing 
plane slotted in upper and lower surfaces, 
blower to produce inward flow through 
slots, valve to direct major flow through 
sither slot, and pilot’s steering means ard 
wind-sensitive auxiliary vane connected 
to valve, vane serving to direct flow to 
sots differentially in accordance with 
wind direction and to transmit force to 
steering means.—2,372,301, filed Nov. 13, 
‘39, pat. Mar. 27, ’45, E. A. Stalker, as- 
signor to Dow Chemical Co. 


Landing Wheel Rotation Means consist of 
series of enclosed vanes against which 
high-velocity air impinges to spin wheel 
prior to ground engagement during land- 
ing.—-2,372,207, filed Sept. 8, 42, pat. Mar. 
7,'45, J. F. Kendrick. 


Wing Construction relates to airfoil sec- 
tions with upper and lower cambers capa- 
ble of being flexed, under control of pilot, 
to varying thickness of wing, contours of 
cambers remaining substantially un- 
changed.—2,372,447, filed Nov. 15, 438, pat. 
Mar, 27, '45, L. E. Peters. 


Prevention of Ice Formation is accom- 
plished by anti-freeze liquid conducted 
through porous metal adjacent to exposed 
aircraft surface.—2,872,581, filed Nov. 17, 
42, pat. Mar. 27, ’°45, W. D. Jones, as- 
ignor to Sheepbridge Stokes Centrifugal 
Castings Co., Ltd. 


Autopilot designed for landings in fog is 
applied to automatic gyro-pilot of hydro- 
Pneumatic type and provides complete 
system for automatic flight to maintain 
craft on predetermined compass course, 
stabilizing and flying it towards predeter- 
mined radio-sending station or along 
tadio beam.—2,372,184, filed July 19, ’35, 
bat. Mar. 27, °45, B. G. Carlson, assignor 
to Sperry Gyroscope Co. 


Aircraft Course Recorder consists of plat- 
orm for map mounting and means for 
soning movement of map at rate propor- 
— to plane’s speed and in conformity 
, th variations in compass bearing.— 
‘369,922, filed May 22, 48, pat. Feb. 20, 
45, I. Shamah. 





Book Reviews 
(Continued from page 202) 


ructor rating are examined; i.e., topics 

aire sation, meteorology, aircraft, and 

met power plants. Glossary contains 
nition of terms used in book. 


THPLOVEE COUNSELING, by Nathan- 
_ phy. $2.00, 167 pages, text, bibliogra- 
i of the counseling movement in in- 
logs presenting a social and psycho- 

cal theory underlying employee coun- 
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Slip-proofing Wingwalks, Walkways, Ramps 


@The world’s largest twin-engined transport for carrying jeeps, light 
artillery and paratroops, and a fighter made in the same plant and 
famous for its exploits in all battle areas, are slip-proofed on wings 
and interior walkways with WETORDRY Safety Walk. 

Easily and quickly applied, WETORDRY Safety Walk provides sure 
footing in such vital areas as wingwalks, in front of bomb bay doors, 
loading ramps, etc. It retains its nonslip efficiency in spite of water, 
icing conditions, oil or grease. 

Always noted for quick application and long wear, WETORDRY 
Safety Walk is now faster than ever to apply, because the backing is 
Factory-precoated with two applications of WETORDRY Safety Walk 
Adhesive 613, eliminating all precoating on the job. 

Write for new illustrated book on uses of WETORDRY Safety Walk 
on ships, planes and in industry. Use the coupon below. 





Available in rolls and cleats 
as illustrated. 









A6é45WS 


Minnesota Mining & Manufacturing Company 
900 Fauquier Avenue, Saint Paul 6, Minnesota 


Please send us a copy of your new book on WETORDRY Safety Walk. 














Firm Ca ae eee puted — 
Street. 2 eee as. 
i Se es ee, State_ 
Signed Paes f. eRe ne! _Title__ ee 
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IN SPEEDING UP the fitting of machine parts by eliminating the 
precision machining otherwise required, Laminum shims actually add 
to the certainty of uniform accuracy ... you simply peel laminations of 
kaown precision gauge from the solid shim. Bulletin on request. 
L-tminum shims are cut to your specifications. For maintenance work, however, shim 
m sterials are sold through industrial distributors. 


Laminated Shim Company, Incorporated 
80 Union Street . Glenbrook, Conn, 
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seling and oiitlining the training, g 
and procedures needed by the perso 
consultant in reaching causes of employ 
dissatisfaction. Aims at providing da 
and information needed to set up a work. 
able program in either the small facto 
or extensive industrial plant. 


THE FUTURE OF INDUSTRIAL RE 
SEARCH. Standard Oil Developm 
Co., New York City. 173 pages, 


Discussion by various industrial expe 
and spokesmen of the future of indus 
research in a number of scientific fie 
Viewpoints are presented through the ey 
of a physicist, chemist, businessman, ¢ 


FIGHTERS UP, by Eric Friedheim a 
Samuel W. Taylor. Edited by Arth 
Gordon. Macrae Smith Co., Philade} 
phia. 275 pages, text, photos. $2.50, 


Described as ‘‘complete story of the Dilo 
and planes comprising the Eighth 

Ninth Air Forces Fighter Commands op 
erating in the European theater,” 
book opens with the establishment 9 
bases in England and carries on throug’ 
participation in the D-Day invasion 
Europe and down to Jan. 1945. 


a3 


STRESS RELIEF OF WELDMENTS FO 
MACHINING STABILITY, by J. 
Stitt. Ohio State University Press 
Columbus, Ohio. 47 pages, text, graphs, 
appendix. $.50. 


Study of four low-alloy steels as str 
relieved at a range of temperatures fro 
900 deg. F. to 1,400 deg. F., using a con 
stant time of 2 hr. 


ASTRONOMICAL NAVIGATION WITH- 
OUT MATHEMATICS, by A. L. Mie- 
ville. The Macmillan Co., New York 
City. 25 pages, text, graphs. $.65. 

Offered here is a method of avigatio 

featuring reduction of calculations. 


JANE’S ALL THE WORLD’S AIR- 
CRAFT, 1943-44. Compiled and Edited 
by Leonard Bridgman. The Macmillan 
Co., New York City. Text, photos, draw- 
ings. $19.00. 

This is the latest in Jane’s annual series 

of comprehensive reviews of modern air- 

craft, and of engines, their service and 
progress achieved, both in military and 
civil fields. Continuing its top-shelf rank- 
ing as a reference work, the new edition 
contains the usual thorough descriptive 
and illustrative treatment of craft, sec- 
tionalized by nations, and in addition 
there is a special feature article, “The 
Waning of German Air Power.” 


CONFERENCE LEADERSHIP IN BUSI- 
NESS AND INDUSTRY, by Earle S. 
Hannaford. McGraw-Hill Book Co, 
New York City. 289 pages, text, graphs, 
index. $3.00. 

Outlines step-by-step procedure for con- 

ducting day-to-day business conferences 

and formal conferences, including proce- 
dures for preparing conference material 
and guiding and shaping discussions, and 
also offering suggested programs for 
training and development in conference 
leadership. 


















Changed your 
ADDRESS? 


Let us know so that we 
can keep copies of Avia- 
tion coming promptly. 





TO: Circulation Dept., Aviation 
330 West 42nd Street. 
New York 18, N. Y. 


Please change the address of my 
AVIATION subscription. 


Wow Address ......ccccccccccssseoe estes 
Company Connection ......----..:7"""*"" 
New Title or Position .......----::**""'"" 
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<sprike Up 
rhe band! 


In tune with America’s giant industrial program, 
Olofsson Tool and Die Company “Strikes Up the 
Band’’ as manufacturers of precision dies, tools, 


gages and special machinery for all production re- ‘eee nee ect coaeane 


quirements. Shown in the inset, at upper right, is LANSING 2, MICHIGAN 


illustrated a progressive pierce, form and blanking 





AVENUE 


die designed and built by our highly skilled craftsmen. CHICAGO ENGINEERING OFFICE € SOUTH MICHIGAN 
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. Accept this 


New 


De Luxe Bound 
Book 





s E ARE THERE” takes you on a 

stirring and kaleidoscopic journey 
‘to the countries that are the stage for the 
tremendous drama of our era. The reader 
visits Britain, France, Holland, Russia, 
the Balkans, South Africa, India, China, 
the Southwest Pacific and the Philippines, 
to meet world leaders, heroic peoples, and 
courageous “natives.” 

The book is profusely illustrated with 
original drawings and portraits by the 
author, Mr. T. H. Chamberlain, who has 
travelled extensively, both as an aviator 
and as a writer and artist. It contains por- 
traits of world leaders and generals of the 




















The amazing story of places and 
people in the world of today 


United Nations, as well as pencil studies of 
natives of the Philippines, Bali, India, 
Holland, Burma, the Solomons and China. 


A section of the book contains a reprint 
of “We Were There,” a modern odyssey 
of history-making adventures, in response 
to many requests for a second printing. 
Copies of the first edition were sent to 
every state in the Union, and to practi- 
cally every country in the world. 

*‘We Are There” has been prepared as 
a souvenir gift to our friends in the in- 
dustry. A copy of the De Luxe Edition, 
beautifully bound, will be sent free upon 


request. Just mail the coupon. 





Matt the 
couflen 








free copy 


AMERICAN FLANGE & MANUFACTURING CO. INC, 
30 Rockefeller Plaza, New York 20, N. Y. 


; a, ae me, free of charge, a copy of the De Luxe Edition 
o e Are There. 


for Your PONE... ceb 00s vee eniseeec svue wendeb Haat se PIBGRRIOR: sewwedecce coess 
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FOR LEADERSHIP IN PERSONAL PLANES} 


¢ FIRST STINSON PLANE BUILT, back in 1926, 
combined features new to the world of flying. Such 
innovations as enclosed cabin, wheel brakes, electric 
starter, and cabin heater made this 1926 Stinson a 
“‘standout.”’ 


And built into this first Stinson was an inherent 
stability that has been an outstanding characteristic of 
every Stinson plane built during our 19 years of leader- 
ship in private flying. 

Stinson has pioneered in the development of safety 
devices and safety design for personal planes. As a result, 
Stinson planes have an unequalled safety record in 
the air. 





SOME STINSON “FIRSTS” IN 19 YEARS 
OF BUILDING QUALITY PLANES 


FIRST to fly from Detroit to Tokyo. 
FIRST to fly from New York to Bermuda. 
FIRST to carry air mail in China. 


FIRST to carry government mail in Mexico 
and in the Philippines. 


FIRST to explore the Greenland route to 
Europe, the present-day route of the 
North Atlantic Air Ferry. 


‘ FIRST to provide air-mail pickup service. 
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Stinson Planes for War 


Wherever our men are fighting, on fronts around the 
globe, the Stinson Sentinel L-5, the “Flying Jeep,’ 
is a familiar and welcome sight. 


These famous Stinson liaison planes serve. as “aif 
eyes” for the armed forces, as parachute supply planes 
on jungle commando missions, as flying ambulances, 
and on important and hazardous liaison duty —almost 
always in the thick of battle. 


Here at home, Stinson Voyagers have carried out 
65 per cent of the Civil Air Patrol’s operations. 


The Stinson Reliant AT19 is widely used by the 
British as a navigational trainer. And Stinson planes ate 
used by almost every airline in the United States t 
train and check pilots. 
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the New Stinson Voyager 125 


Here’s the Stinson Voyager 125, the personal plane that 
re will be making as soon as war conditions permit. 


It is a plane that combines the safety and reliability of 
he prewar Stinson Voyager with the toughness and 
wility of the *‘Flying Jeep.” 


Powered by a 125-h.p. engine, the Voyager 125 
carries pilot and three passengers. It has a cruising range 
of 580 miles, a rate of climb of 670 feet per minute at sea 
kvel, and a service ceiling of 14,000 feet. 


The Voyager 125 has a maximum speed of 128 m.p.h. 
and cruises at 116 m.p.h. It takes off, with flaps down, 
after a run of 550 feet, lands with a roll of 280 feet. 








See 
et | Ee ae 





We invite inquiries about the new Stinson Voyager 
125, and our plans for the production of personal planes. 


For full information and free, illustrated brochure, 
write to Private Sales Director, Stinson Division, Con- 
solidated Vultee Aircraft Corporation, Wayne, Mich. 





PARTS FOR STINSON PERSONAL PLANES 
Stinson service is available to help the thousands 
of Stinson owners to keep their planes in the air. 
We are now making a full line of parts. Order 
those you need through your local Stinson 
distributor or direct from the factory. 
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The Aircraft Standard of the World 


DIVISION—CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
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VIATION, June, 1945 ei 


4 














: 
z 
‘4 
3 
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Exactly difierent 


Ever hear of a machine to make parts that are exactly different? 
That’s actually what Nichols did for a group of aircraft designers . . . 
they needed accurate metal models of wings, 36 inches long and 6 
inches wide, with an infinite variety of airfoil sections—and they 
needed them in a hurry for wind tunnel tests. 

Nichols made such a machine to turn out any desired wing section 
accurately and quickly—so quickly in fact that the engineers, with 
this new tool, made nine years’ progress in one! 

This is an example of Nichols’ understanding of precision production 
problems, of Nichols’ unlimited source of engineering methods. In 
short, a sample of Nichols Mass-Precision. A booklet showing some 
of the products made for other concerns will be sent on your request. 


W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, MASS. 


Mle , Z 
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PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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FAST AS 
A FIGHTER! 


s transport gets EXTRA STAMINA from seamless tubing 


Seamless Tubing construction of the Constella- 
tain landing gear. 


+ 





OU’RE looking at America’s largest, fastest, most 

powerful cargo or transport plane. This giant new 
Lockheed Constellation ¢an cross the continent non-stop in 
less than 9 hours, fly to Honolulu in 12. Powered by four 
2,200 horsepower engines, its cruising speed at 65% power 
is over 300 miles an hour. It can fly, climb and land on three 
or even two of its four engines. It can carry 64 passengers 
and a crew of six in a cabin that is pressurized for flight 
20,000 or more feet—“‘above the weather.” 

Like many other super ships of the world’s greatest air 
fleet, the Constellation has attained maximum strength and 
minimum weight through the extensive use of Seamless 
Steel Tubing. No other form of construction has a higher 
strength-weight ratio for engine mounts, landing gear, wing 
spars, longerons, fuselage struts, and tail assembly. 

All SHELBy Seamless Tubes are made to exacting 
government specifications and are available in a 
complete range of sizes and shapes in the current 
range of alloys. 


COMPANY 


PITTSBURGH, PA. > 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 



























ates. Sturdily constructed to aviation 
specifications, and of immensely 
simplified design, Series SOXBX 
2-coil Relays are an important addition to the 
well-known line of Struthers-Dunn “Memory” 
types. A new style positive interlock between the 
two symmetrical operating elements represents 
latch-in relay construction in its simplest, most 
dependable form. This latch requires no ex- 
traneous parts other than integral extensions of 
the sturdy coil ‘‘armatures” themselves. It oper- 
ates positively from a momentary impulse and a 
minimum of power. Application of power to one 
coil latches the contacts into one position. 
Power then applied to the other coil throws 
the contacts into a latched-in second position. 


WA_ New Struthers~Dunn 
““MEMORY” RELAY SERIES 


Simplified Interlock —Symmetrical Design 


6 amps. at 24. 
its DC. 3%" long; 
high; 154" wide, 








A third-“unlatched” position, valuable for certain 
applications, can be obtained by energizing both 
coils simultaneously. 

The 50XBX design makes it easy to obtain 
make-before-break, or break-before-make cons 
tact combinations. Contacts do not interrupt the 
coil circuit until the “throw”. is-entirely com- 
pleted and contacts are locked in the new position. 

Struthers-Dunn Memory Relays of this general 
type are produced in ratings from 6 to 200 
amperes or more, and-with practically any 
desired contact arrangement. Standard types pro- 
vide for two auxiliary contacts, one in each coil 
circuit. The use of auxiliary contacts makes it 
possible to obtain operation over an extremely 
wide range of voltages, a-c.or d-c. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 
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5,288 RELAY TYPES 
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‘K, SENIOR, learned to fly in the last war. When this one JACK, JUNIOR, is in the Air Corps now: 


yme, he and 80,000 others like him joined to form the Civil He learned to rely on Lycoming, too . 3% 
| Patrol. They pitched in and did a whale of a job... ata and he learned it right in the plane he 
ime when there just wasn’t any one else to do what they did. trained in! «Gs Little J ackie, of ooyeee, 
‘A lot of them had learned to rely on their Lycoming Engines was making airplane engine noises 


before he could talk! The phrase “you 
CAN RELY ON LYCOMING” is more than 
just words. It’s a flying fact! You can go 
back many years to its start. You can 
look a long way ahead to its future. 


yring the peacetime years and they learned again how right 
hey were under the emergency-flying stress of war. 


Fathers and Sons know it today... 
YOU CAN RELY ON LYCOMING! 








op 


Sets Vane?’ 7 a7 SB 


LYCOMING, MODEL 0-145 
DEVELOPING 65 H.P. AT 2550 RPM. 








LYCOMING 


AIRCRAFT ENGINES. . . 55-300 H. P. 
" Lycoming Division 

Avco The Aviation Corporation 
Dept. D-9, Williamsport, Pa, 
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POWERED BY LYCOMING—THE ENGINE WITH A PROVEN PAST AND A SURE FUTURE 
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BALL BEARINGS 


SCHATZ Control Bearings are made from SAE 
52 100 high chrome alloy steel,—the best steel 
available for the purpose. 


Balls and races thoroughly hardened,—not 
only on the surface, but down to the center of 
each ball and race. 


Bores are ball reamed,— smooth, acctirate, 
precise. 


Ball bearings provide safe, dependable control. 


But, be sure the steel used in the ball bearings _ 


you specify, is equivalent in strength and hard- 
ness to the steel used in Schatz Aircraft Con- 
trol Bearings. 


SCHATZ 


BALL BEARINGS = 
<< . 


F Witt NOT | 
FAIL THEM 
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A MODERN 
LISSION OF MERCY 


New Bell Helicopter Plays Major Role In Saving 
Lives of Ice Fishermen Marooned on Lake Erie 


Planes, Boats 
Join to Save 
Four in Lake 


peri ae 
Helicopter F lies Two 
To Safety From Ice; 
Coast Guards Rescue 


Boy, 11, Grandfather 
A Bell Airc 


HE unique qualities of the new Bell 
"ich ability to do things 
impossible for any other type of aircraft 
sae =o already been dramatically demon- 
strated in two emergency mercy missions. 

Two fishermen marooned on a spring ice 
floe in Lake Erie were rescued by the ver- 
satile aircraft when all other means of reach- 
ing them had failed. Earlier, when Western 
New York was weather-locked by the worst 
winer in history, the Bell Helicopter car- 
ried a doctor to the aid of an injured pilot 
who had bailed out of his crippled plane 
and was snow-bound by drifts ten feet high. 

These two mercy missions demonstrate 
one of the helicopter’s special capacities. 
Because it can fly in practically any kind 
of weather— forwards — backwards —up— 
down—sideways...hover over a given spot 
or land on a small plot of weet the heli- 
copter will also have many other peace-time 
applications and advantages over other 
forms of transportation. 

At first it may have such specialized uses 
as rescue work, cargo transport, forest fire 
patrol, ambulance service, crop dusting, 
pipe line . yao and other industrial and 
commercial applications where the most 
important thing about the helicopter will 
be its unusual utility. 

Right now, Bell Aircraft’s interest in the 
helicopter is primarily in its future develop- 
ment. The production of all our plants is 
still one hundred percent geared up to a 
victorious and early ending of the war — 
building fighter planes at our Niagara 
Frontier Division, ordnance materials at 
our Burlington Division, and B-29 Boeing 
designed Superfortresses at our Georgia 
Bomber Plant. 

A booklet describing the Bell Helicopter 

i Rise will be mailed without obligation. Write the 
a : Bell Aircraft Corporation, 2050 Elmwood 


A , Buffalo 7, New York. 
tual Photograph, Taken During Lake Erie Rescue, of the Part Played by the Bell Helicopter * Buy : rd. ds 48 d Spee d Victory * 


NIAGARA FRONTIER DIVISION 
Buffalo and Niagara Falls, N. Y. 
Atracobra ( P-39) and Kingcobra ( P-63 )— Fighters 
Airacomet — America’s First Jet Propelled Plane 
The Bell Helicopter 


ORDNANCE DIVISION 
Burlington, Vt. 
Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 


. Marietta, Ga. 
PACEMAKER OF AVIATION PROGRESS B-29 Boeing Designed Superfortress 


Aircraft Corporation 








































MBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST. COAST, INC. 
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Recent years have seen many uses of 
chromium developed . . . particularly in the 
field of electro-deposited, hard chromium. 
Van der Horst Corporation has taken a 
leading part in these developments, and 
now offers its experience and_ technical 
facilities to manufacturers who look for- 
ward to greater use of the advantages that 
hard chrome can give their products, and 
whose production in quantity and quality 
will justify their own production facilities. 

The technique of applying decorative 
chromium has long been known. The more 
difficult application of hard chrome for 


critical bearing surfaces is a new technique 
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which has been successfully solved }i 
Van der Horst. 
Van der Horst now announces a com 


prehensive service to individual man 


& 

le 
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facturers and government agencies for th 


me 
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engineering, designing and _ installing o 
complete facilities for heavy deposit, har 
chrome plating. This service may include 
@ Thorough research on the manufacturer’ 
production problem and engineering reco 

mendations for its solutjon. 

© Complete plans for layout of plant a 

equipment to do an efficient production joh 
@ Supplying and installing the productio 


—- —<—™ tf: 


equipment, 
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4 to a broader use of chromium 














® Instruction of operating personnel in the 
technique of production and control. 

@ Advisory guidance on production problems 
which may arise after the plant has been put 
into operation. 


Van der Horst engineers are experienced 
in both types of heavy, hard chrome plating: 
(1) hard dense chrome, used on bearing sur- 
faces to resist wear...even in such difficult 
applications’ as the bores of gun barrels, 
and (2) hard porous chromium, as used on 
the cylinders and liners, or rings, of inter- 
nal combustion engines, compressors and 


pumps, where lubrication is imperative. 


VAN DER HORST CORPORATION OF AMERICA 
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License agreements will be made with 
responsible manufacturers under the basic 
Van der Horst patents, No. 2,048,578 and 
No. 2,314,604 for the application of porous 
chromium .. . no other licenses are required, 

In this one organization of technicians 
and engineers, seasoned by extensive manu- 
facturing experience in the three Van der 
Horst plants, manufacturers will find a 
complete service for establishing the pro- 
duction of heavy deposit, hard chrome 
plating . . . and an undivided responsibility 
from the conception of the idea, clear 
through to the plant in operation. 


OLEAN, NEW YORK « CLEVELAND 11, OHIO 





















The plane of tomorrow 
is already designed! 
it’s the Consolidated 
204 passenger cruiser 
for Pan American 
World Airways. 









Ten years ago, ‘“‘U.S.’”’ Koylon Foam was 
born—and it ushered in a preview of com- 
fort to come. Here is a cushioning made 
of buoyant latex cells embracing pure, soft 
air. Koylon fairly breathes comfort—and 
cleanliness, too. It’s dust free, odor free 
and moisture free—self-cleaning. Because 
Koylon is a single, well-fashioned unit — 
without troublesome parts—it keeps its 
shape longer and there are no parts which 
need repair, replacement or renovation. 
Naturally, airmen were quick to adapt 
this last word in passenger comfort and 
maintenance economy. But Koylon’s pre- 
war service in planes was only a preview 
of what Koylon can do for you after the war. © 


Comfort Engineered 
US. 


REG. U.S, PAT. OFF. 





FOAM 


MISHAWAKA, INDIANA 


Serving Through Science 


UNITED STATES RUBBER COMPANY 
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5 ', U, S. Pat. Off. for electric contacting elements. 
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Precision Workmanship + Engineering Know-How 


=CONTACT PERFORMANCE 


ioe constant factor in this equation is Mallory—known as Contact Head- 
quarters by manufacturers of relays, industrial controls, business 
machines, domestic appliances, circuit breakers and other electrical and 
electronic equipment. 


Precision workmanship at Mallory results from the experience which skilled 
men and women have gained in working with precious metals and special 
alloys. For instance, depending on the method most suitable for a specific 
assembly, they can torch, furnace, induction or resistance braze, silver 
solder, spot projection or flash weld, spin, rivet or stake contacts to sup- 
porting members. 


Mallory engineers and metallurgists have 22 years of accumulated “know- 
how” in designing contacts and contact assemblies and in developing special 
materials such as Elkonium* and Elkonite*. They have created more thah 
5000 designs for individual contacts and complete assemblies. 


Before your electrical or electronic equipment designs are blueprinted, con- 
sult Mallory engineers about contacts. Facilities are available for big produc- 
tion or small orders covering contact assemblies, individual contacts, or 
contacts joined to studs, springs, arms or brackets furnished by you. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 








CTRICAL CONTACTS AND CONTACT AS 
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* Retracfor illustrated manufactured 
under license from lear, incorpprated 
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A Hellcat must land on the flight 
deck of its carrier with the agility 
of a leaping panther. 

Its “claw” . . . the retractable 
tail hook . . . must take hold as 
fast and as reliably. as the claws 


of a panther when it leaps to the 
limb of a tree. 


This little actuator is the 
**muscle” that makes the Hell- 
cat’s tail hook shoot out instantly 
at the flick of a switch . . . The 


the speeding Hellcat to a stop. 

This miniature power-plant is 
one of very many U. S. Time 
precision products used in most. 
of our planes, warships and mu- 
nitions. 

World’s largest peacetime 
watchmakers . . . largest preci- 
sion instrument makers in our 
industry ... U. S. Time will soon 
be ready to mass-produce preci- 
sion products at low prices for 





hook grabs a retarding 


postwar planes. Bring us 





cable which flexibly brings 








US 


TIME 


your problems. 














The United States Time Corporation, Sales Headquarters, 
Rockefeller Center, 630 Fifth Avenue, New York 20, N. Y. 

















J0-MILE LABORATORY 


for Telephone and Television 


BETWEEN teiephone offices in New York and Philadelphia 
once stretched a strange sort of laboratory. Most of the way 
it was underground; engineers made their measurements 
sometimes in manholes. It was a lead-sheathed cable con- 
taining two “coaxials” — each of them a wire supported in 
the center of a flexible copper tube the size of a lead pencil. 


Theory had convinced engineers of Bell Laboratories 
that a coaxial could carry many more telephone talks than 
a full-sized voice frequency telephone cable; that it could 
carry adequately a television program. Experimental lengths 
were tested; terminal apparatus was designed and tried out. 
Finally, a full-sized trial was made with a system designed 


—~— 
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for 480 conversations. It was successful; in one demon 
stration people talked over a 3800-mile circuit looped 
and forth. Now the cable is carrying some of the wartime 
flood of telephone calls between these two big cities. 


This cable made television history also: through it in 
1940 were brought spot news pictures of a political com 
vention in Philadelphia to be broadcast from New York. 
Bell System contributions to television, which began with 
transmission from Washington to New York in 1927, have 
been laid aside for war work. When peace returns, a notable 
expansion of coaxial circuits is planned for both telephone 


and television in our Bell System work. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces of 
war ond for continued improvements and economies in telephone service. 
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nis is the twenty-third of a series of 





statements by 


aviation’s leaders on THE SHAPE OF FLYING TO COME 


"The Creative Mind and Aviation Research” 


by R. E. GILLMOR, President, Sperry Gyroscope Company, Inc. 


IE CREATIVE MIND of man gives him super- 
natural powers—not only to further his own evolution, 
wadapt the techniques of other creatures to his own use. 
‘Thgineers, for instance, are now conducting research 
the gyroscopic automatic pilot of the Diptera, or two 
ed insects—two tiny alternating gyroscopes perfectly 
ined for maximum momentum with minimum weight; 
Gunique control system for automatically executing 
wders of the nervous system. And, although man may 
tbe able to keep within nature’s specifications for 
mand weight, some day we can hope he will catch 


bith the need for air research and the fruits of air research 

‘ilfind their strongest support in America’s “‘test-pilot” 

urket—the men and women who will be the first to buy 

ai fly the planes of the postwar—people like the readers 
Toe. 


No fiction is this TiME “*test-pilot” market. For almost 
hif of Trmz’s readers fly—have already flown more than 
400,000,000 miles . . . more than 400,000 of TimeE’s million 
Mscriber-families say they hope to own a private plane of 


up with her in matters of gyroscopic design and function. 

**But, while science is catching up with nature, all sorts 
of by-products will continue to emerge from research like 
this: devices that will automatically keep small private 
planes on their courses in all kinds of weather; devices 
that will compensate for treacherous air currents when 
helicopters land in backyards or on roof tops; pilotless 
cargo planes; ‘trains’ of cargo ships controlled by a single 
lead plane. Man’s creative mind, through research, has 
hardly begun to probe the possibilities of speed and safety 
in flight.” 


their own after the war... . and more than 30,000 already 
have a pilot’s license. 


Aviation ranks TIME readers among its top postwar pros- 
pects for private planes, for business-and-pleasure air 
travel, for air transport and shipping. And just as TimE- 
minded people are air-minded, so are air-minded people 
TimE-minded! Wherever veteran air-travelers fly, TmmE 
flies too. Again and again, travelers on leading airlines vote 
Time their first-choice magazine by standout margins. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 


TIME here gives them wider circulation 


in the name of 


AVIATION’S 
SILENT 
PARTNERS 


THE READERS 
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_ don’t claim to have a// the dope on a// the 
new ships now being readied for post- 
war fliers. 

But we do know this: Most of them will be 
equipped with SENSENICH propellers. 

That’s not surprising perhaps when you remem- 
ber that almost all of the 250 hp-or-less aircraft 
had Sensenich propellers as standard equipment 
before the war and during the war! 

Aircraft designers and builders just naturally turn 
to Sensenich designers and builders for the pro- 
peller which will get the most power and best per- 
formance out of their new ships. 

Look for the Sensenich trade mark—it is the 
stamp of approval of the world’s largest manu- 
facturers of wood aircraft propellers and blades 
... your assurance of quality and performance. 
SENSENICH BROTHERS, Lancaster, Pa.—adjacent 
to Lancaster Municipal Airport: West Coast Branch, 
Glendale, Calif. 


oe 


If your wood propeller . . . regardless of its 
make... needs servicing or repairs, send it 
to Sensenich. 


PO POOOP, 


West Coast Operators use West Coast 
Branch—Middle West, South and East ship 
to Main Plant. 
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ql SAYS THE MAN IN THE HELMET— 


gee wn iaesilaalliniaal PRES Pie 
ecg get nice, smooth 
flat fillets every time 


with AIRCO No. 78E... 
(AWS Classification E 6010) 


ee “It’s my favorite electrode 
for all-position DC reverse 
polarity welding of mild steel 













Toke @ tip from the Man in the Helmet and select full details. For a free copy write the neares? 
your electrodes for their working ease and effi- Airco office or Dept. A at the New York address. 
ciency as well as for their metallurgical properties. | Air Reduction, General Offices: 60 East 42nd St., 

There is a complete line of Airco electrodes New York 17, N. Y. In Texas: Magnolia Airco Gas 
for every welding job. Catalog No. 120 gives Products Co., General Offices: Houston 1, Texas. 


Weld with a AIR as 


Offices in all Principal Cities 


(A NOES ROE RELL: LE LLLP A 


FOR BETTER WELDS 
AND EASIER WELD! 
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FINCH TELECC 3 
N. Y. Office — 101 
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N A MILITARY PLANE, as in the Luscombe 
SILVAIRE, all-metal construction means greater 
built-in strength and durability . . . sleek stream- 
lining that adds miles per hour to cruising speed 
... and all-important economy of operation. 


So look to Luscombe — pioneer builder of all- 
metal personal planes—for thrilling postwar ver- 
sions of the sturdy SILvAmRE, long noted for its 
top-flight performance, /ow maintenance cost, 


and high resale value. 





The gleaming, breath-taking SitvairE will be 
an economical, airworthy, all-metal plane... one 
you'll be proud to own and sell! Mail coupon 
below for more details. 


* * = * 


TODAY, Luscombe is engaged in the production of vital 
all-metal parts and metal sub-assemblies for many of the 
United Nations’ most famous war planes. After total 
Victory, our yggrtime experience, plus our years of pio- 
neering in all-metal personal plane fabrication, will be 
translated into dazzling new SILVAIRES, finer than you 
ever dreamed a personal plane could be. 


LUSCOMBE AIRPLANE CORPORATION, TRENTON 7, NEW JERSEY — DALLAS, TEXAS 


SILVAIRE 


AMERICA’S ALL=-METAL PERSONAL PLANE 


BY LUSCOMBE 















gn ane Ont ani dente tnetnn qin ies eae ee en et tong 
! Luscombe Airplane Corporation, Dept. F-13 
| Trenton 7, New Jersey 
| 

(0 Please tell me more about the SILVAIRE. | 
| 0 I'm interested in a SILVAIRE dealership. 
| 
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FLYING MADE EASY — Carol Stone, talented 
daughter of famous actor Fred, steps into an ~~ 
Ercoupe. Beginners have learned to fly this spin- 
proof plane in 5 hours or less. Flying or driving, when 
war’s over, you'll have new war-developed Sinclair 
Gasoline to help your motor always do its best. 


3 ae 
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: fo" oN 
SAVE YOUR CAR from the junk 


1H 
yard. Thousands of worn-out cars an 
are junked daily. Proper lubrication ca 
saves wear —helps save cars. See 
your Sinélair Dealer regularly. 4 Al 


eee — ot. 





LIFE LINE TO BATTLE FRONTS 
—Liberty Ships like this are carrying vital 
supplies to war zones the world over. 


Hundreds of these ships are efficiently 
operated with Sinclair Marine Lubricants. 









S 
FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, § 
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HOW ALUMINUM EEkZING 
SIMPLIFIES ODD SHAPES 


Until recently heat transfer units have been complicated 
ly special reinforcements to give them strength in un- 
ual shapes. At high temperatures the soft solder, 
which bonds copper tubes to their shells and to each 
wither, could not stand the severe stresses set up by 
pressure, vibration and shear in wnusual shapes, unless 
other weight-increasing supports were added. 


ALUMINUM BRAZING CHANGED ALL THAT 


Discovery of a way to braze thin-walled aluminum 
tubes to aluminum header plates and shells made simply 
wnstructed odd shapes possible, for three reasons: 


],Aluminum alloy bonding material defies tempera- 
tures, pressures and strains several times higher than 
soft solder can stand. 


1. Heat-treatable aluminum alloy tubes, header plates 
and shells stand temperatures and pressures that 
cause copper to anneal and weaken. 


own 


other obvious advantages to designers of products 
incorporating heat transfer units. 


That’s why USAAF designers were quick to take ad- 
Mintage of Clifford’s discovery and put Feather- 
Weights to use in a number of their aircraft models. 


POSTWAR PLANNING 


Now war orders occupy 100% of Clifford’s production... but inquiries 
4 suggestions about postwar applications of all-aluminum heat-transfer 
Mits to automotive, heating, cooling and ventilating fields are welcomed. 
Clifford Feather-Weights ... Save %4 the weight... same size and shape. 
Cifford Manufacturing Co., 561E. First Street, Boston 27, Mass. 


ULIFFORD 


BIRCRAFT : STEAM TRAP 
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4,Aluminum’s weight being 14 that of copper affords 
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IN HYDRAULICALLY- 
FORMED BELLOWS 


the metal has to be right 


Metallic bellows can be made four ways: 


1. Built up from a number of sections. 
2. Mechanically spun from a welded tube. 
3. Mechanically spun from a seamless tube. 


4. Hydraulically formed from a seamless tube. 


The first and second are as strong as their metal and 
joints; the third as its tool-scratched metal; the fourth 
as its metal only. 


In hydraulically forming a bellows, no spinning tool 
touches its surface. It’s made by forming the paper- 
thin walls of a metal tube between the plates of a col- 
lapsible die by means of internal hydraulic pressure. 
And since that pressure is much higher than any pres- 
sures it will meet in service, any bellows that survive 
the forming process must be metallurgically sound. 


Therefore, to make hydraulic forming practical the 
metal from which the tube is made must be free from 


slag and scale inclusions . . . and the tube must be free 


from draw die marks, variation#in wall thickness and 
faulty crystalline structure. 


Clifford, being the first to produce hydraulically- 
formed bellows for industry, not only realizes the im- 
portance of metal selection, but also appreciates the 
critical nature of all processes involved in making bel- 
lows assemblies for controlling temperature and pres- 
sure; for sealing against pressure leakage; or for other 
exacting uses. First with the Facts on Hydraulically- 
Formed Bellows. Clifford Manufacturing Co., 561 E. 
First Street, Boston 27, Massachusetts. 


SOIL COOLERS AND COOLANT RADIATORS 
es 
oe HYDRAULICALLY- FORMED BELLOWS “> 


BELLOWS 
SEAL 


ALL ALUMINUM ‘ 
COOLANT RADIATOR 
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Interstate builds the sighting and firing mechanisms used in this 
powerful anti-aircraft gun [built for the Navy by Consolidated Steel] 


The Navy got what it wanted...in this new 5-inch, twin 
mount anti-aircraft gun. Packed with unlimited power and 
accuracy, it is unequalled as a weapon of its type. 

Interstate was selected by Consolidated Steel Corporation to 
manufacture the intricate sighting and firing mechanisms of 
this gun. Thus Interstate ...an acknowledged pioneer in the 
development and production of vital aircraft units... becomes 
many things to many weapons of war. 


AIRCRAFT AND ENGINEERING CORPORATION 
Et SEGUNDO, CALIFORNIA 
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Today the specialized skill and “know how” of 
General Aircraft Equipment, Inc. is directed to pro- 
ducing major airplane parts for the Armed Forces. 


Army and Navy planes in all corners of the world 
carry General Aircraft Equipment’s major assem- 
blies. Stainless steel products as well as aluminum 
alley parts have become General Aircraft Equip- 
ment specialties. We are proud of their perfor- 
mance, just as we are proud of our Tool Division’s 
development of “BORCOLOY”, the centrifugally 





cast Boron-Cobalt ferrous alloy from which we 


In Canada: GENERAL AIRCRAFT EQUIPMENT OF CANADA, LTD., MONTREAL, QUEBEC ' 
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SRAL AIRCRAFT EQUIPMENT 


INCORPORATED 
SOUTH NORWALK, CONN. 





AMMUNITION 
CHUTE BOXES 


JETTISON 
FUEL TANKS 





WING AND LONG- 


ERON FITTINGS 


AMMUNITION 
CONTAINERS 


FIREW/ALLS 
SHOULDERS 
DIAPHRAGMS 
INNER SEALS 
COWLINGS 


GENERAL AIRCRAFT EQUIPMENT’S CONTRIBUTION TO THE WAR EFFORT 


manufacture cutting tools that make it possible for 
war industries to machine more material, faster. 
The continuous, outstanding record of production 
achieved by our five plants would not have been 
possible had it not been for the cooperation and 
services rendered by the men and women of the 
Company. 

When victory is finally won, the same engineering 
and manufacturing ability that has contributed so 


much to the war effort will be ready to solve your 
peacetime aeronautical and industrial problems. 





301 
































@ FIRE RESISTANCE 
@ ARC RESISTANCE 
Pe @ REDUCED TOXICITY 
@ @ STRENGTH 
+ 


guROK T7)* 


aminated . 








Melamine Fiberglass Laminate—INSUROK T-712—is a brown TESTS OF FACTORY-RUN INSUROK T-712 e! 
plastic product of the type requested by the Navy for all electrical Made at Richardson Laboratories s 
ae ‘ ‘ tied Tensile strength Ye” thickness a 
power, lighting, interior communications, fire control and lengthwise... .............. .-45,600 ps. 
other shipboard electrical installations. Crosswise.. .. -. 1. ee ee. + «87,900 psi 
Flexural strength Ye” thickness 
4 x - | See cee eee 
® Laminated INSUROK T-712 is superior to many other Se 50,400 psi. 
, H : : H ee Compressive strength 
types of sheet insulation in fire and arc resistance. It has vs Fletwise (5"2%4"2'6") .. ----c. 97,000 el 
reduced toxicity in the case of unavoidable fires; does not i —e xx") _— 
c i pe S 7 i at i eer: 
readily support combustion; is higher in mechanical Be Crosswise. 2 24,600 psi, 
3 aa = . ie Impact strength Izod method per inch of notch E 
and electrical properties; lower in expansion under heat F Flatwise (Y2"x14") 1% 
and moisture, and has high tensile and compressive Lengthwise........ . Greater than 33 ft. Ibs. | 
4 ae Pe raererae: 6 
strengths. Richardson Plasticians have also developed bs Edgewise ("x14") i 
A beta Fe eI ft AS 18.8 ft. Ibs. B 
modern and economical methods of fabricating 4 Cresoulee........0...0....15h0e Te 
this product. Write today for complete information y pee ‘em Ya" thickness.......... — ee F 
ON a hes sds BS O.. RT + 
on Laminated INSUROK Grade T-712! x Moisture Absorption %” thickness 
24 hours in water at 77° F........... 1.84% 
rere CRON ho 5 eS ANA re dee 5.65 
n i MOOS des oo 4yaxs, alos ima tiaig 20d 0521 
7 Me Dielectric Strength 





Short Time... . .. . . 590 volts/mil 


re) MCCEMOM Dlasties Step by Step... . . . .410 volts/mil 


‘The RICHARDSON COMPANY 









) t PAR kK y 3RUNS “E@) Omens. 


FFICE RB We). «cel ae - ley baer M sehen. a. NEW YOR ‘ol a aan: , W YT STREET 


LEVELANL 326-7 PLYMOUTH BLOG Cl VELANT 15. OW 
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bassist the equipment designer Federal offers com- 

yehensive data on high frequency cables. 

This technical information sheet provides the design- 

mgineer with pertinent electrical and physical 
cteristics...including impedance, capacitance, 

itenuation, diameter, materials, and weight 

«for Federal’s wide variety of high-frequency 


ables, 


Single and double braid, armored, dual con- 
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ductor and dual coaxial, air-spaced, low capacitance 
lines, and antenna lead-in wire... there’s a right 
type for your job, backed by the built-in superiority 
that’s a tradition with Federal. ; 
Special developments in flexible low-loss cables 
by Federal have resulted in superior cables for 
all types of transmission. For a better job, see 
Federal first. 


Write for your cable information sheet today. 











Sudden increases in Hydraulic System pressure cause the Relief 
Valve to function and by-pass the excessive pressures, thereby 
preventing damage to the system. Electrol’s Relief Valve oper- 
ates efficiently for pressures within a range of fractional to ex- 
cesses of 3,000 Ibs. per square inch. 

The unfailing performance of this light yet dependable watch- 
dog to Hydraulic Systems is a matter of record. It has been per- 
forming faithfully on America’s fighting aircraft during the 
entire war period. 
~ Consult Electrol for detailed information on this and other 
important units for Hydraulic Systems, as well as special de- 
signs for your particular needs. 
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LELTROL 


HYDRAULICS 
ELECTROL INC. KINGSTON, NEW YORK 
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THE HERBRAND CORPORATION °¢ Fremont, 


Drop-Forged Tuols Since 1881 
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Peroline 


























BUS | 


PROPERLY CONDITIONS FOR PAINTING 





Painted after 
Conventional Oil Coating 








@ provides better rust protection for parts in transit, fabrication and storage. 


@ removes light blushes of rust and marks from sweaty hands—destroys or neu- 
tralizes chemicals that would develop rust under conventional oil coatings. 


PER © LINE @ produces a properly conditioned surface for durable paint finish when the oil phase 
is removed from the work with solvents or in a vapor degreaser. 


@ makes it possible to safely use a vapor degreaser in preparation for a durable 
paint finish. 


PEROLINE, if applied to a clean surface, keeps it The Technical Department of the American 
clean and leaves it properly prepared for finishing Chemical Paint Company will also gladly advise 
with no other treatment than to remove the oil you regarding proper chemicals for your use in 
phase by vapor degreasing or with suitable sol- rust removing and metal cleaning both for wat 
vents or thinners. products and those for domestic use. 


Send for PEROLINE Jiterature Department K-6. 
MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 


AMERICAN Elietios PAINT CO. 
AMBLER Ll, PENNA. 


Note —West Coos? Plants may address inquiries end orders for prompt delivery to Leon Finch, Ltd., 728 East 59th St., Los Angeles, Californio. 
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HERE ARE A FEW of many types of the Navy’s small 
craft which maintain communication with this Collins 
designed TCS radio transmitter and receiver combina- 
tion. This equipment is so sturdy, handy and reliable, 
and packs so much power and sensitivity into so little 
space, that it finds numerous Naval applications ashore 
as well as afloat. Usually the first radio installation on 





LVT-4 LAN 





KMB TARGET BOAT* 


IN RADIO COMMUNIC nas 
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CLE TRACK* 


Sa ES. 


DING VEHI 


P-T BOAT 
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the beach-head, it is also standard on fire, rescue and 
crash trucks, and is often used on jeeps and command 
cars. The TCS is another example of the variety and 
quality of radio communication equipment Collins will 
be able to supply to industry after the war. Collins 
Radio Company, Cedar Rapids, Iowa; 11 West 42nd 
Street, New York 18, N. Y. 


*Oficial U. S. Navy Photo 
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What is the real cost of a bearing? Is it 
the purchase price alone? The length of 
service and the kind of performance 
delivered? Does the installation—main- 
tenance and repair costs enter into it? 


The real cost includes all of these ... 


and more. 


Postwar competition will force all manu- 
facturers to deliver the highest quality 
at the lowest price. Your first step, when 
specifying bearings, is to be absolutely 
sure of the type. There is one correct 
bearing for each application. The bear- 
ings should be manufactured and finished 





in such a way as to cut installation costs 
toa minimum Theyshould be interchange- 
able Finally, the quality should enable 
you to guarantee the length of service... 
in years. .. with a minimum of attention. 


Our many years of wide experience en- 
ables us to give good sound advice to 
manufacturers of all types of products. 
Our manufacturing facilities plus our 
skilled personnel enables us to produce 
bearings strictly according to specifica- 
tions. Now is the time to consult with us 
on your future bearing requirements. 
Remember—the most expensive bearing 
in the world . . . is the one that fails. 


JOHNSON BRONZE CO. 


620 S$. MILL STREET 





NEW CASTLE, PA. 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 





AVIATION, June, 194 


1945 








Planes powered by Wright 
Cyclone 18’s carry more pounds 
-in bombs, gasoline, passengers 
or cargo—than any other air- 
craft. 

In the Lockheed Constellation 
and Boeing C-97, they carry 
loads at speeds no other trans- 
port can match. In the Martin 
Mars. they carry cargo at a new 
low for ton mile costs. In the 
Boeing B-29, they have carried 
more bombs over a greater range 
than any other plane ever sent 
into action. In still other planes, 


Wricht Aeronautical Corporation 





Workhorse Power 


not yet released, Cyclone 18's con- 
tinue their record performance. 
This is workhorse power. It 
is economical, reliable, rugged 
power. It is workhorse power 
that is adaptable to a wide variety 
of aircraft: bombers, flying boats 
or transports. And it is adaptable 
to a wide variety of installation 
problems. It is power that is light 
in weight, thrifty on fuel and low 
in cost. It is power for war or 
power for peace. It is power for 
today and is growing into far 


greater power for tomorrow. 


* Paterson, New Jersey, U.S.A. 








CYCLONE EXPERIENCE MEASURED 
BY MILLIONS OF HOURS 


Each 100 bombers raiding Tokyo 
add 6,000 more hours to the 
Cyclone 18’s flight time. Exclusive 
use of this Cyclone for a sustained 
Pacific offensive has rolled up 
millions of hours of operating 
time, proving it the most experi- 
enced engine in its power class, 


WRIGHT 


AIRCRAFT ENGINES 


DIVISION OF 
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FIRST IN FLIGHT 
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@ During the war years, Breeze has produced in vast quantities essential equipment 
for our armed forces of land, sea and air which have helped bring Victory in Europe. 
Among the products which have borne the Breeze Mark of quality through wartime 
service are Breeze Radio Ignition Shielding Assemblies, Multi-lectric Connectors, 
Aircraft Armor Plate, Tab Control Systems, and Cartridge 


Engine Starters. 

The diversified facilities and skilled hands which 
helped turn out this vitally important equipment will 
be available when final Peace comes to pitch in on the big 


job of reconversion. Until that time, the men and women 
of Breeze rededicate themselves to the task in hand — to 
Corporations jue 


keep production rolling on to ultimate Victory. 


NEWARK NEW JERSE! 
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Other Breese Products « FLEXIBLE METAL TUBING ® SHIELDING CONDUIT ® FITTINGS ® FLEXIBLE SHAFTING 
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Drawin. ig shows bow rudder pedal segment 0, 
B-24 Liberator rides on compact, efficient 
lubricated Torrington Needle Bearings. This 
3s one of the many uses of these light, bigh- 
capacity bearings to assure anti-friction ease 
__ 40 aircraft control assemblies. 


























It is no surprise that the rudder 
pedal segment of the mighty B-24 
Liberator, rides on light weight, 
compact Torrington Needle Bear- 
ings. For their full complement of 
small diameter needle rollers packs 
high capacity into small space, pro- 
vides an extra margin of safety with 
the efficiency and reliability that is 
characteristic of these modern, self- 
contained anti-friction bearings. 





Can you visualize these Torring- 
ton Needle Bearing advantages in 
terms of your product... aircraft or 
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Rudder Pedal Segment of B-24 Liberator 
Rides on Torrington Needle Bearings 


automotive equipment... machine 
or portable tools... household or 
other equipment that you want to 
opcrate with maximum ease, com- 
bined with minimum size, weight— 
and cost? Our Catalog 32, showing 
the wide range of types, sizes and 
applications, will help you. Write 


for it today. 
® 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. + SOUTH BEND 21, IND. 

New York Boston Philadelphia Detroit Cleveland 

Seattle Chicago Sanfrancisco Los Angeles Toronto 
London, England 














NOTHING UNDER A PILOT... 
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Notice the countless tiny dots in the pilot seat cross-sectioned above. 
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cells that put a cloud of comfort between your pilots and flying 

fatigue. There are millions of these cells in a Foamex-cushicned seat 

soft air cushion, a buoyant, springy cushion, a 

absorber. They save nerves—promote efficiency 
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G6 UNDER YOUR PASSENGERS rests them so luxuriously as 
This Firestone upholstery cushioning provides resilience and 
in one zephyr-light material. See how Foamex molds itself to 
{sigure instead of molding her out of shape. 


i MATTRESSES, BEST IN THE Al®—because a few ounces of this 
Wy material gives more body-cradling support than pounds of 
idstyle mattress. Foamex never “packs” hard under weight. 


Ay. 
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BETTER TO SIT OR SLEEP ON by 





FoaMEX 


Latex Foam Seat Cushioning 
@ HELPS PILOTS WORK 
® HELPS PASSENGERS REST 


Look into the latest and greatest of the strato- 
sphere cruisers and what do you find? 

Foamex—fighting flying fatigue by seating per- 
sonnel more comfortably... promoting air travel 
by resting passengers in out-of-this-world luxury. 

Foamex is soft as air! Foamex is buoyant—it’s 
rubber latex, bubble-foamed to super-resilience the 
exclusive Firestone way. 

Foamex is air-cooled, air-cleaned. Millions of 
breathing pores keep it constantly ventilated—dust- 
proof, damp-proof, mildew-proof, odor-proof. 

Rests maintenance folks, too. Makes their 
job a cinch, when it comes to keeping seats plump 
and neat. Replaces old-fashioned upholstery in- 
nards with one welded-together material. 

It’s sag-proof, lump-proof, practically wear- 
proof. It always springs back to its original 
contours (you don’t have to pound it back to shape 
after it’s been sat on). 

You don’t have to tie up equipment to re-shape 
or re-stuff Foamex-upholstered seats. There’s no 
stuffing in Foamex...only sheer comfort, good 
for the life of the plane. 


The Army and Navy need Foamex to cushion 
airmen against fatigue, to shield men and instru- 
ments against battle concussion, for submarine, 
ship, and hospital mattresses. Soon, we hope, 
there'll be enough to go around for everybody. 


@TRADE MARK 
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PERFECT ALIGNMENT of blade pitch in war- 
plane propellers is necessary to prevent 
excessive vibration. The aligning device—the 
complex precision instrument shown above— 
consists chiefly of Lumarith* X (high acetyl 
cellulose acetate), selected after exhaustive 
tests for its molding accuracy, dimensional 
stability and toughness. 


There are 8 plastics parts including base, 
cogwheel, vernier, handle, bracket, bearings 
and pivot. This protractor must function to 42° 
and must be efficient within a temperature 
cycle of —58° to +-158° F., a real tribute to the 
skill of die-maker and molder. 


This kind of performance explains why 







Lumarith plastics are such favorites with fabri- Dropped 60 feet to a co 
cators. The wide range and scope of formula- protractor was still workak 
tions not only assure materials individualized broken, Nete that callbratia 
to the exact characteristics desired for end use, - Molded by 
but also for precise dimensional control in 

molding and machining. 


What are your war production problems in 
plastics? Consult the Sales Development De- 
partment of Celanese Plastics Corporation, a 
division of Celanese Corporation of America, 
180 Madison Avenue, New York 16, N. Y. 
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THIS IS TURCO 
SURFACE CHEMISTRY 


‘This is SuRFACE CHEMISTRY: 
Wetting Action, Emulsifying Ac- 
tion, Saponifying Value, Solvent 
Action, Colloidal Activity, Water 
Conditioning, Buffer Index, En- 
ergy of Alkalinity, Total Alkalin- 
ity, Research and Experience. 





Use Mulsine During Inspection 


Turco Mulsine, with kerosene or any 
lydrocarbon solvent, in a sprayer is an 
acellent degreaser. 

Mulsine bears the same relation to sol- 
vents as soap does to water. Its presence 
causes solvent, oil, grease and water to 
emulsify, forming a fluid mass that’s eas- 
ly removed by clean water and com- 
pressed air. Your Turco Field Service 
Representative will give you complete 
details about Mulsine and the Turco Mul- 
sne Sprayer and air and water gun. 



































Fuzee During Overhaul 
for Engines and Parts 





Through Turco Surface Chemistry® 
Tuco scientists now make it possible for 
you to utilize the most effective solvents 
bt cleaning aircraft engine parts, con- 
tols problems of fumes, volatility, 

and inflammability. The name of 
iis remarkable compound is Turco 
lwee, a sealed physical cleaner that re- 
mins fresh and active indefinitely. 


Good for crankshaft, reduction-gear, 
mnkcase and blower, valves, springs and 
wen bearings. Turco Fuzee will not harm 
lle most highly finished surface. Carbure- 
) too, are efficiently cleaned in Turco 
Nee — without tarnishing aluminum, 
"Magnesium or other reactive metals. Fast, 
‘ficient. Turco Field Service Representa- 
can give you complete details and 
tration, 
WrRIGHTED 1944. 
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Huw to Remove Carbon and Lead 
from Stainless Steel Stacks... 


Tureo Surface Chemistry* Licks 
Your Toughest Cleaning Problem 







Proper cleaning of stainless steel exhaust manifolds has long been a number- 
one headache in the industry. However, it need no longer be either difficult 
or involved. Turco engineers, through modern Surface Chemistry, have per- 
fected a simple, five-step procedure for removing lead, carbon and corrosion 


from stainless steel stacks. 


This procedure is nothing more than immersion in Turco Prosolv B, hot 
water rinse, a second immersion in nitric acid solution, another rinse—then dry 
by air blast and the job’s done. Simple, scientific, fast and fool-proof. 


Carboblast Process for 
Removing Residual Carbon 

Using conventional sandblasting equip- 
ment, or the specially designed Turco 
Carboblast Cabinet, Carboblast quickly 
and safely removes the most stubborn 
carbon accumulation by means of ligno- 
cellulose pellets buffing the material in a 
blast of air. For cylinder heads, pistons, 
etc. — and wherever carbon is to be re- 
moved from narrow grooves, under-piston 
surfaces, etc. 


Balanced Steam Cleaning 
with Turco Steam Aero 


Another development in Turco Surface 
Chemistry is Turco Steam Aero for various 
aircraft surfaces. It is non-corrosive to 
aluminum, magnesium and other metals 
common to the industry. It removes 
quickly the soils found on aircraft surfaces 
—engine oil, hydraulic fluid, water streaks, 
adhesive dust and soil, etc. It does not 
lose cleaning efficiency in hard water, 
rinses freely without water marks, and 
prevents precipitates which clog steam 
vapor equipment. It is non-fuming, pro- 
duces rich and ample foam without haz- 
ard to personnel. 


In addition to facilitating cleaning dur- 
ing periodic inspection and maintenance, 
Steam Aero may be used for precleaning 
disassembled units prior to overhaul, and 
for steaming off fire walls and mounts 
during engine change. 


Turco Chemical Vapor Cleaner 


Ask your Turco Field Service Repre- 
sentative about the remarkable Turco 
Chemical Vapor Cleaner. Designed by 
Turco Chemists to operate most efficiently 
with modern cleaning compounds, it 
rapidly cuts down man-hours, costs and 
confusion. The Turco Chemical Vapor 
Unit can be operated by one man. 





Send for free book A-728: “How 
To Plan And Install. Production 
Line Methods For Mass Automo- 
tive Engine Rebuilding.” Contains 
diagrams and latest authoritative 
information on this profitable 
industry. Free. Please request on 
your regular letterhead. A-6. 


B (uRco 


INDUSTRIAL CLEANING COMPOUNDS 
TURCO PRODUCTS, INC. Main Office and Factory: 6135 S. Central Ave., Los Angeles 1, 
California - Chicago Office and Factory: 125 W. 46th Street, Chicago 9 - Southern Factory: 
1606 Henderson Street, Houston 1, Texas - Offices and Warehouses in All Principal Cities 
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HANSEN Me woolh 
ranhing COUPLINGS 


Hansen couplings are in daily use all over the world 
from the low temperatures of the Arctic to the high of the tropics, 
yet they function smoothly, handling pressure from 2 ounces to 
over 10,000 pounds without leaks. 


Hansen Push-Tite couplings are the easiest to connect and discon- 
nect, automatically turning air on and shutting it off, right at the 
operator's fingertips. To connect, merely push plug into socket, it 
is locked and air is automatically turned ‘on. To disconnect, slide 
sleeve back, plug is released and air is automatically turned off. 


Every working part is protected, consequently, they take the rough 
going which means upkeep is low, and day in and day out 
dependability unusually high. Complete swivel action 
prevents kinking of hose. 


There's a Hansen coupling made for air, oil, grease, oxygen, 
acetylene and gasoline. 











WILL YOUR PLANE BE LABELLED DEAF AND DUMB? 
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No matter what kind of plane you build for tomorrow's thousands 
of smart pilots—single-seater, family coupe or amphibian—it won't 
be deaf-and-dumb! . 


Tomorrow's sky-minded will say two-way radio is a must! 


So naturally... plane manufacturers will specify the best — 
AIRADIO’s TWO-WAY. 


AIRADIO’s TWO-way is the most efficient two-way radio installation 
yet devised. It has everything the pilot who wants efficiency, sim- 
plicity, safety and usability can ask. 


AIRADIO’s TWO-WAY Offers radio range, weather broadcast, inter- 
phone and standard broadcast reception. 


AIRADIO’s TWO-WAY is easy to operate...only two switches and one 
tuning dial. 


AIRADIO’s TWO-WAY is compact...the instrument panel-mounting is 
not much bigger than a postcard, and transmitter, receiver and 
power supply complete weigh less than Il pounds. 


You're going to build the best possible plane for tomorrow’s cus- 
tomers and naturally you'll write only the best two-way radio into 
your specifications. 


That’s why you'll pick AIRADIO’s TWO-WAY Gs soon as you've seen 
and tested it. 


Write today fora demonstration of AIRADIO’s TWO-WAY. 


Reiciniddenenead 


INCORPORATED, 
STAMFORD, CONNECTICU 
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Consider aluminum today in terms of recent ad- 
vancements — particularly the new lightweight, 
high-strength aluminum alloys developed by 
Reynolds metallurgists. 

For example... 


CONSIDER R301, the new Reynolds alloy with a typical 
tensile yield strength of 60,000 p. s. i., superior worka- 
bility, good corrosion-resistance, excellent spot-welding 
characteristics. 


CONSIDER R303, another new Reynolds alloy with even 
higher tensile yield strength—higher, in fact, than any 






advantages ... new alloys in 
all forms... from a great new source! 


aluminum alloy used in the past. In addition, R303 has 
splendid corrosion-resistance. 


ConsIDER ALSO R317, Reynolds new free-machining alloy. 


And finally, consider all Reynolds aluminum alloys 
in terms of these additional advantages . . . east 
of fabrication and assembly . . . thermal and elet- 
trical conductivity . . . heat and light reflectivity 
. » . non-magnetic, non-sparking and non-toxic 
qualities ... pleasing appearance . . . new low costs. 


Consider Aluminum— Consult Reynolds. 


Keep your dollars fighting .. . Buy MORE War Bonds 


REYNOLDS 


ALUMINUM 
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From Rivets to Armor Plate: 
Consult Reynolds 


Today Reynolds Metals is sweeping forward as 
' the nation’s great new source of all forms of 
aluminum. Let Reynolds demonstrate what this 
all-out, tradition-free effort can do for you. Serv- 
ice offices located throughout the country. 
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See the Reynolds catalog in Sweet’s—or write 
for bulletins outlined in the paragraphs below. 
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SHEET AND PLATE. Standard WIRE. Cross sections less than ROD AND BAR. Sizes from %& SHAPES. Rolled and extruded sec- 
gauges, sizes, alloys. Special ¥ inches. See Bulletin 31-A for inches to 8 inches for forging and tions to fulfill individual needs. 


items. Bulletin 22-A gives specifi- specifications, ordering data, etc. machining. Bulletin 31-A See Bulletin 35-A for full infor- 
cations, ordering data, etc. 8 pp. 12 pp. complete information. mation. 8 pp. 
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SIDS BAIS 


TUBING. Seamless. Closely con- PARTS. Fabrication at aluminum FOIL. For years the largest pro- POWDERS AND PASTES. For t 
trolled as to quality and dimen- source saves manpower, plant ducer of light-gauge aluminum for aluminum coatings. Bulletin 21-A 
sions. See Bulletin 17-A. Specifi- space, scrap and transportation, packaging, technical and insula- gives forms, applications, evalua- 











































































































I tations, ordering data, etc. 8 pp. Ask for further information, tion purposes, Bulletin on request. tions. 20 pp. 
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ise FORGINGS. Production capacity Rey, | ~~ sand. Produced in one of indus- 
a2 ; up to 2,000,000 units per month. / Yaolds yy, oa: try’s most modern plants. Ask for 
ty Ask for details. / Aluminun, Dra Conga —— 1 See nteemation | 
cic : South vision y — 4¢ 
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BE FREE! Many of the bulletins mentioned above Bi Materia, t, 7 ia 
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DON'T MISS THIS! 


BRi\imi me 
{ Reynoids Aluminum, its !mpor 


iimtaleinn 
sLuMINUM tant Role in Tomorrow's Products," 
s of direct interest to every one 
concerned with design and pro- 
duction. 16 pages packed with 


useful information 
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EXHAUST PORT 


KICK PORT VALVE 





PLUNGER 


SUPPLY PORT 







FRONT SUPPLY 
PORT 









BARREL 
FRONT PORT 








HANDLE 





EXHAUST DEFLECTOR 











THROTTLE TRIGGER 





PORT 










THROTTLE VALVE 






ADJUSTING 
SCREW 






_— THROTTLE 
VALVE CASING 
CAP 
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HANDLE 
BUSHING ———> 







LOCKING COLLAR 





@ Note how precision design features every step in the 
operation of this Cleco hammer: Air entering the throttle 
valve, through the supply ports, along the groove of the 
valve, and through the front supply port forces the plunger 
to move back from the rivet set. As the plunger returns, it 
forces air out through the exhaust port until the exhaust 
channel at the end of the valve is closed by the plunger sliding through 
the hole in the valve. The valve then shifts toward the rivet set due to 
air pressure, and air passes through the supply port, across the rear face 
of the valve, and against the rear of the plunger. As the plunger moves 
down on its power stroke, exhaust air from in front of the plunger passes 
from the front port to the exhaust port across the space vacated by the 






















Com 
shoulder of the valve when it shifted. Just before the plunger strikes the cabl 
rivet set, its rear face passes a“ kick port.” Air pressure entering this “kick porta’ 
port” shifts the valve to the position shown, thus completing the cycle. 7 

Cleco Aircraft Riveters, available in both slow” and “fast’’ hitters, with E 


many styles of handles, are fully described in Bulletin 85. Write for it. 
SPEED FINAL VICTORY! ... BUY MORE WAR BONDS 










THE CLEVELAND PNEUMATIC TOOL CO. Ps 


3781 EAST 77TH STREET ° CLEVELAND 5, OHIO 
Branch Offices In All Principal Cities 
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Complete data is available on Amphenol’s 
cables for the latest requirements—incor- 
Porating the solid, flexible, low-loss, me- 
thanically stable, thermoplastic polyethy- 
lene, & 

Explanatory charts and technical infor- 
nation given on Amphenol precision-en- 
gmeered manufacturing methods. The in- 


formation contained in the new catalog 
Section “‘D’’ has been compiled thru the 
close cooperation of Amphenol Engineers, 
Army-Navy Engineers and large industrial 
concerns. _ ¢ 
This explains why Amphenol U.H.F. 
Cables embody the same built-in quality, 
perfection and performance that typifv 


every Amphenol-Engineered product. 

For quick reference there is also included 
a complete chart listing Amphenol cable 
sizes, characteristics and dimensions as ap- 
proved by Government Agencies. 

Send today for your copy of Section ‘“D”’ 
High Frequency Cables and Connectors. 
Use the coupon! 


PPP e eee ee SOSH SOOSSSOHSSSSSSSHSSSSSSSHOSHHSS SHS OSHS SESS EHOSSSSOSSEEHESO SOSH SESEOSES SFOS 


AMERICAN PHENOLIC fete] ite) 7 -Wile), | 
Chicago 50, Illinois 
n Canada: Amphenol Limited + Toronto 
Cables and Connect Radio Parts—Plastics 


Electronics naiet ndustry 4 Connectors 


N and Brit A 


Please send a cofy of the new 
cataleg Section “D* 
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PERFECT FIT! Flexible, non-drying gasket is fitted to 
ventilator joint. Chromate-treated felt has rust and 
corrosion-proof properties, permits long exposure with- 
out decomposition. 

e a e 
READY! Ventilating joint, with gasket on flange, is 


placed in position, ready to be bolted. 
2 * * 


“MAKING” THE JOINT by bolting one flange to 
another. This joint, made at “bulk-head,’ is sealed air 
and water tight. Gaskets normally maintain air pres- 
sures of 25 lbs. per square inch. 


=e 
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EASY TO CUT! Flame and fire resis- 
tant chromate gaskets can be cut on the 
job without special tools. Bolt holes are 
quickly punched in gasket after hole centers 
have been marked with template or pattern. 





flame-Resistant Chromate Gaskets Developed by 
SHERWIN-WILLIAMS Technicians! 


hubberless gaskets—another. Sherwin-Williams joints and other connectionsin ventilating, plumb- 
frst! Another achievement of the famous S-W ing, fuel oil, and diesel oil systems... wherever 
technical force! Another big S-W help to Uncle air-, oil-, and water-tight joining is necessary! 

Sam—for these new-type chromate gaskets are 


. For up-to-the-minute 
wed exclusively by shipbuilders on U.S. Navy 





developments in the 
field of industrial fin- 
ishes, look to Sherwin- 


and U. S. Maritime Commission vessels. They 
we now available only for implements of War. 


Developed to replace vital sponge rubber, _ Williams! Perhaps we 
chromate gasketing is made of flexible wool felt can help you! Write 
impregnated with a specially prepared chromate the Sherwin - Williams 
Pigment compound. It seals flange-to-flange Co., Cleveland 1, Ohio. 


INDUSTRIAL FINISHES 
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Service Heavy Duty ) 
ForgeWelds (aa take c¢ al\\ 


Heavy duty hauling calls for heavy duty 
casters—super-strength casters like Service 
“Bruisers.” Here tough steel, the finest 
bearings and sound design are combined 
into casters that will stand day after day of 
rough and tumble service. A set of four 
under trucks and trailers will handle 
16,000 Ib. loads. 

























See Our 
Display at 
NEW YORK POWER SHOW 
Madison Square Gardens 
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Allied fighters and bombers have established one type of air control. Another 
type, almost equally important, has been established by Allied radio equipment 

and electronic devices. For, through the effective application of high-frequency 
impulses, skilled technicians of the Army and Navy control communication 
nels—detect and locate enemy planes, ships. ‘and submarines—coordinate 

the novements of aircraft, ships and combat vehicles—direct artillery fire. 
ole Radio Division has contributed materially to this air supremacy through the ‘ 
ment and production of varied Delco Radio products, ranging from 
: ct mobile radio sets to highly specialized radar equipment still masked in 

pcy. Delco Radio Division, General Motors Corporation, Kokomo, Indiana. 



















Keep Buying War Bonds 








DIVISION OF 


NIERAL MOKORS 
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RIVETING HAMMERS 
CP Slow-Hitting Aero Rivet- 
ing Hammers deliver just the 
right impact to insure prop- 
erly driven rivets. 





COMPRESSION 
RIVETING-DIMPLING 
MACHINES 


CP 450-EA Compression Riveting- 
Dimpling Machine permits faster 
riveting and dimpling. Automatic- 
ally compensates for variation in 
stock thickness or rivet length. Stock 
thickness may. vary as much as 1/2" 
when driving 3/16” or smaller rivets 
...up to 5/32” when driving %4" di- 
ameter rivets. A simple pass over 
the work completes the job. 








Chicago Pneumatic — first to design and produce a pneu- 
matic riveter for airplane fabrication — kept pace with ex- 
panding peacetime requirements of the aviation industry. 
In meeting the industry's vastly accelerated war time 
demands, CP re-emphasized its leadership. Today, Chicago 
Pneumatic manufactures the largest line of aviation pneu- 
matic and electric tools in the world —a wide variety of 
styles and sizes to fill every production need. Only a few 
of the many CP Aviation Tools are shown here. Complete 
information on any tool—or tools—supplied upon request. 





















COMPRESSION 
RIVETERS 


CP has a com- 
plete line of 
portable, semi- 
portable and 
stationary com- 
pression rivet- 
ers to meet 
practically any 
requirement. 





IMPACT 
WRENCHES 


CP Pneu- 
matic 
Wrenches 
(Impact 
Type) speed appli- 
cation or removal 
of nuts. screws. etc. 







HYDRAULIC PO 
MACHINE 

CP Hydraulic Power 
chine, developing } 
sures up to 100 or! 
tons, speeds output 
costs in high spe 
duction riveting, ™% 
ing multiplenveu™ 
punching. 
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RADIAL DRILLS 
CP Radial Drills, electric or pneu- 
matic, can drill Dural sheets 
stacked to %" thickness in an 
overall time of 2 seconds — in- 
cluding locating and drilling. 


UNIVERSAL DRILLS 
CP-806 Universal Electric 
Drills for close quarter 
drilling up to %”". 


PNEUMATIC DRILLS HICYCLE TAPPERS 
? Light-Weight Pneumatic CP-157T Hicycle Electric 
‘duction Drills are ideal Tappers equipped with ad- 
«women operators; avail- justable slip clutch. Slight 
le in a wide range of sizes backward pull engages re- 
id capacities. versing gears to back tap out 
of threaded hole. 





CHICAGO PNEUMATIC 


ctric TOOLS a @ < 2 he 


General Offices: 8 East 44th Street 
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M-R-C BALL BEARINGS 














‘é = 
There is a standard M-R-C 


Ball Bearing, backed by 46 
years’ experience, to suit 





every service requirement 




















MARLIN-ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, N. Y. 
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Always a pacemaker, Bell Aircraft 
Corporation has long maintained a 
well-equipped fire department to in- 
sure maximum safety in plant and 
testing field operations. When Cardox 
Airport Fire Trucks became avail- 
able to industry, Bell acted with 
characteristic promptness in adding 
one of these mighty fire fighters to 
its equipment. This truck, similar in 
design to the hundreds serving our 
armed forces in the U. S. and abroad, 
was put into active service on Feb- 
ruary 10th at Niagara Falls Munici- 
pal Airport, used by Bell for testing 
operations. 

The following comments on the 
performance of this Cardox Truck, 
quoted from BELL AIRCRAFT 
NEWS, merit careful study by every- 
one concerned with the hazard of 
crash-fires: 

“In a final acceptance test, Bell’s 
new Cardox Airport Fire Truck was 
put through a demonstration which 
showed why it has won the reputa- 
tion of being the most modern and 





AVIATION, June, 1945 


efficient piece of equipment in exist- 
ence for combating crash fires. 

**To simulate conditions which 
would accompany a real plane crash, 
a mockup of a bomber wing, satu- 
rated with contaminated gasoline, 
was put on the airfield. Facsimiles 
of belly tanks, containing 100 gallons 
of contaminated oil and gas, were 
strewn on the ground nearby. 


Raging Test Fire Completely 
Extinguished in 40 Seconds 
“The wing mockup was ignited. In 
a matter of minutes an area covering 





BELL AIRCRAFT 


Increases Protection for 


Airport Operations 


with CARDOX 














Airport 
Fire Truck 






i” 
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5000 to 6000 square feet was a mass of 
flames. Black clouds of smoke spiraled 
skyward as tongues of flame leaped 
50 feet into the air. 

“Forty seconds after arrival at the 
fire the truck, utilizing only a portion 
of its combination of extinguishing 
mediums—three tons of liquid carbon 
dioxide and 500 gallons of foam solu- 
tion—had totally extinguished the 
flames.” 

Airport authorities facing the prob- 
lem of adequate fire protection for 
post-war operations should get full 
details on design, construction and 
performance records of Cardox Air- 
port Fire Trucks. Write today for 
Bulletin 365. 


CARDOX CORPORATION 
BELL BUILDING + CHICAGO 1, ILLINOIS 
New York ¢ Washington ° Detroit 
Cleveland « Atianta + Pittsburgh «+ Seattle 
San Francisco « Los Angeles * San Diego 
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What will the 
Air World 
be like? 








Thanks to the aviation industry, it will be a small world. The airplane, 

spanning the globe in regular, daily commercial flights—no matter 

what the weather—can make ‘‘good neighbors’’ of all nations. En- 

couraging air travel is the job not only of the aircraft industry, but also 

of the makers of communications and other electronic equipment for use 

in aviation. And there you’ll find Western Electric still leading the way. 
During the Seventh War Loan Drive, buy bigger, extra War Bonds! 


—~ Western Electric ‘8 


RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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OIL AND GREASE SEALS 


* 


Specialization has taught industry many lessons in 
higher, precision standards and equally as many les- 
sons in true economy. Where lubrication is a requi- 
site—only the highest standards can be true economy. 
Gits has specialized for over 35 years in exclusive 
research of lubrication methods and the development 


and manufacturing of a wide range of seals and lubri- 





cating devices to safeguard machinery investments of 
unlimited value and eliminate the ever present danger 
of production stoppage. These years of specialization 
by Gits, have produced intangible values that insure 
dependable performance under all conditions. These 
years of specialization have indelibly specified the 
name Gits wherever lubrication is an essential. Ask 
Gits for a specialized answer to your problems. 


GiTs BRosS. MFG. Co. 


1847 South Kilbourn Ave., Chicago-23, Illinois 








‘TION, June, 1945 


























WHISTLER "sara DIES 
MAKE 
TOUGH JOBS 
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138 holes in 3 press 
operations with this set-up 
of Whistler Adjustable Dies. 

Units are then ready for re-use 
in different arrangements as desired. 


TIME AND COST MINDED 
PRODUCTION EXECUTIVES 


..ehave long been in the habit of 
consulting Whistler when it comes 
to dies for work on sheet metals. 


Illustrated below, ready for production, is the Whistler Single 
A leading Whistler achievement in reducing die-making Hole Perforator set with punch and die adaptor rings for per- 
: ‘ : - forating %" to 114” in mild steel to and including 14” thick- 
and production costs is the multi-use Adjustable Per- ness when used with Whistler Punches, dies and strippers. 
forating Dies which enable most set-ups to be made 
from stock units. The Single Hole Perforator, another | 
Whistler development, presents new advantages in quick 
changes and a wide range of hole sizes. In fact Whistler 
adjustable dies, group dies, and single purpose dies have 
contributed greatly to the production achievements of 
the nation’s leaders in practically every line of manufac- 
ture. Write for the Whistler catalogs and get the entire 
story of how to reduce manufacturing costs and get into 
production faster. 


S. B. WHISTLER & SON, INC. 


752-756 MILITARY ROAD, BUFFALO 17, NEW YORK 
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Group dies and special shapes to order. Often used on the press in combination set-ups with Whistler Adjustable Dies. 
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Bellanca Cuts Airplane Operating Costs 
fo Less Than the Average Motor Car 


The Bellanca Cruisair was built to fly 22 to 25 miles per 
tallon of fuel as compared with the average gas consumption 
of16 miles per gallon for popular low-priced family cars. 

Bellanca’s new family plane will embody all of the 
favorable characteristics of the pre-war Cruisair, includ- 
ing the feature of extreme fuel economy. This asset is a 
direct index of the efficiency of Bellanca design — the 
iciency which enabled Bellanca planes to achieve so 
many outstanding world aeronautic records, such as the 
historic flights over the Atlantic and Pacific oceans, the 
sstablishment of the World’s Non-refueling Endurance 


BUY WAR BONDS 
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Record of 84 hrs., 33 min., and other Bellanca “‘firsts.”” 

Operating economy is but one of the low-cost features 
of Bellanca’s light plane design. Sturdily built and need- 
ing little maintenance or servicing, the re-sale value of 
Bellanca planes has always been high, reflecting the 
extreme utility, ruggedness and efficiency of Bellanca- 
built products. 

Post-war Bellancas will be economical to operate, 
easy to fly, outstanding in performance, smart and 
smooth in design! ... Bellanca Aircraft Corporation, 
New Castle, Delaware. 


Ce 
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When a Jf ton £29 


Every time a Boeing Superfortress 
goes aloft and comes back again 
to earth, Barco Products bear a 
heavy responsibility for the safety 
of craft and crew. Barco Brake Line 
Assemblies give flexibility essential 
in hydraulic lines of brake and re- 
tracting mechanism. In addition, 


Barco Flexible Joints (winterized 
for service conditions) protect the 
oxygen rebreather system vital to 
stratosphere flying. Long-established 
superiority of design and manu- 
facture has made Barco Joints the 
choice for leading types of both 
military and commercial aircraft. 


Write us about our 3,000-pound pressure Swivel 
Joint for aircraft cylinders and other applications, 


FLEXIBLE JOINTS 


Manufacturing Company, Not inc., Aircraft Products 
Division, 1824 Winnemac Avenue, Chicago 40, IMinois 


a ® 


The Free Enterprise Sysiem is the 
Salvation of American Business 


joint...b put a com: 
bination ofaswive 
and ball joint with 
rotary motion an 
responsive move- 
ment through 
every angle. 


DIRECTION” 


“MOVE IN EVERY 
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ROME 


lerome Data Cameras are superbly fitted for recording airplane 
struments while the plane is in flight. 

The camera is adjustable to any type mounting and cannot dis- 
hdge, even in “stunt' flights or power dives—and it is useful in 
fhe case of any unusual incidents while the plane is in flight. 

While the lens turret is fitted for 3 Lenses, it accommodates a 
mriety of sizes and types, to fit practically any photographic job. 
hutomatically the Jerome Data Camera takes still pictures at 
tervals which may be varied from 15 seconds to 30 minutes. 
When moving pictures are desired a "Flick of the Button” changes 
he camera to motion picture operation. 

the Jerome Camera is built for 35 mm. film and is equipped with 
fo shutters, one a focal plane shutter for still operation and the 
ther a rotary shutter for motion picture work. 

focusing is done accurately, without opening or disturbing the 
tamera. Automatic heat, controlled by thermostat, gives smooth 
operation in sub-zero temperatures, as low as 60° below zero 
fhrenheit. 


The camera is strongly built and is least affected by vibration or 
trash landings. 

Asa movie camera the Jerome's speed may be varied from 4 to 
4 frames per second, changeable while operating. Weighs 20 
bs. Get all the facts... 


Write for full information 


ae ee 
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Still and 


Motion Picture 





Photo courtesy of CURTISS-WRIGHT CORPORATION 


AMERAS 
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1. Photograph instrument panels, 
registering instruments, single, 
multiple frame, at pre-determined 
intervals. 

2. Gun camera—recommended for 
heavy guns—-35 m.m. Superiority 
over 8 m.m., 16 m.m. 

3. As an Ordinary camera: Despite 
special design camera can be used 
as regular 35 m.m. camera. 

4. Ground and aerial reconnais- 
sance, surveys. 

5. Recording duplications, Maps, 
Mail, valuable documents. 

6. Medical research, fluoroscope 
screen and microscopic photo- 
graphic recording. 

7. Chemistry, records chemical 
research & action. 

8. Coast Survey, Aerial Reconnais- 
sance recording of depth and 
sounding instruments. 

9. Buoy survey and patrol of sea 
in critical areas, 

10. Electronic Research Instrument 
photographically records cathode 
ray, oscilloscope. 

11. Detection, automatically pho- 
tographs objects passing within 
camera range, 

12. Test work, general instrument, 
recording test performances, tech- 
niques. 

13. Training Film, all types of 
school and educational photo- 
graphs for training purpose, class 


room. 
14. Deck Observation Camera, 
records deck action or position of 
ships in convoy. 





\ 


28 Ways to Use JEROME CAMERAS 


15. Production Check Camera, 
checks machine, manual opera- 
tions, increasing efficiency. 

16. Aerial observation. At pre-set 
intervals will photograph land- 
scape below at high altitudes. 

17. Engineering Work. Used in 
construction of ship hulls, bridges, 
construction analysis. 

18. Performance Guide, marual 
operation, gun crew action. Record- 
ing for future study. 

19. Aircraft Landings & take-offs 
mounted on control tower. Records 
unusual incidents. 

20. Aerodynamics research and 
flight test operations. 

2t. Material Testing. Automatic 
testing characteristics of mate- 
rials, recording for analysis. 

22. Meteorology. Isolated weather 
instruments and cloud formation 
and climatic study. 

23. Traffic Check. Dangerous road 
intersections. Tunnel and bridge 
traffic analysis. 

24. Marine observation, under- 
water photography, fluora, fish 
habitats. 

25. Firing Data Recording. Com- 
plete gun firing record, corrector 
range and site. 

26. Front Line Warfare, Tank and 
listening post observation. 

27. Restricted Area Detection. 
Registers pedestrian traffic through 
gates, doors. 

28. Photoelectric Cell operating 
camera operating from sound and 
vibrator detection. 


~ 








JEROME ENGINEERING CO. § 


MASSAPEQUA, L. I., N.Y. 


ORIGINATORS OF THE AUTOMATIC RECORDING CAMERAS 
BUILDERS OF PHOTOGRAPHIC EQUIPMENT 





UNIVERSAL CAMERAS FOR EVERY TECHNICAL REQUIREMENT 
PHONE: MASSAPEQUA 2100 
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UR ability to produce superior Alloy 
Steel sheets, strip and plates for air- 
craft construction is based on three im- 







portant essentials :— 






1. Complete and fully integrated, high ca- 
pacity manufacturing facilities that cover 
every step from melting to final finishing. 












SCI 


2. Rigid metallurgical control of all op- 
erations by experienced alloy specialists 
which insures optimum physical proper- 
















ties in the finished product. Across 
fe 8 arplan 
3. Equipment for manufacturing these FAIRCHILD C-82 “Packer,” model | 





a 2 2 ¢ . , > | PHOTOGRAPH, COURTESY 
flat-rolled products surpassed by none in or tuntane conn 


the steel industry. It includes the most 


modern equipment for rolling and bright 
annealing to meet the exacting standards lJ §-§ (A R LLOY 


of surface quality for aircraft applica- 


tions. Aircraft Quality 


Se tas ALLOY STEELS 


CARNEGIE-ILLINOI Ss 


Pittsburgh and Chicago - 
Columbia Steel Company 
United States St 


Its p 



















STEEL co 
RPORAT] 
Offices in Principal Cities bus 


San Francisco, 
eel Export Com 






Pacific Coast Distributors 
Pany, New York 
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SCREEN TESTS FOR A NEW STAR 


Across the “‘screen”’ flashes an 
airplane powered by the latest 
model Ranger engine. 


Its progress is recorded on film. 


Does its performance surpass 
expectations? What’s the exact 
rate of climb from the take-off? 
Is the propeller and engine com- 
bination correct? 


Study of the screen test films 
will show. 


Through this and other care- 
fully controlled scientific testing, 
Fairchild engineers are proving 
the efficiency, versatility and en- 
durance of Ranger engines. 


Constantly improved since its 


BUY U.S. WAR 


inception, the Ranger engine to- 
day packs more power into an 
even more efficient package. 
Fairchild research and engineer- 
ing skill have developed a flying 
power plant that is “‘inline for the 
airlines.”’ 


The emphasis is on efficient 
horsepower production; length of 
service between overhauls; ease 
of maintenance; and economy. 


Today, flying over test fields in 
ships that are basic designs for 
the airplanes of tomorrow, Ranger 
models, like all products of 
Fairchild research and _ experi- 
ence, provide a ‘‘touch of tomor- 
row in the planes of today.” 


BONDS AND STAMPS 


NES OF fro Day) 

















THE RANGER TWELVE 


Skillful engineering has built these 
qualities into Ranger engines: 
@ High speed for smooth power 
@ Inverted for a wider field of vision 


@ Inline for minimum drag and maxi- 
mum flexibility 

@ Aircooled Al-Fin cylinders for greater 
power 

@ Precision construction and quality 
materials for long life 
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Division of Fairchild Engine and Airplane Corporation + Farmingdale, Long Island 
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Showing the method of releasing either the punch or die 
simply by depressing the ball-bearing with special hand 
tool provided. Unnecessary to remove die from press. 





WITH THE R-B 
INTERCHANGEABLE PUNCH AND DIE 


For years Allied’s R-B Interchangeable Punch and Die has 
been in the service of the metal working industry—deliver- 
ing a knock-out blow to production delays and high labor 
costs. Today it has become an accepted standard of efficiency 
in the field of laminated plastics as well. The wide appli- 
cation and money-saving possibilities of this “first aid” to 
multiple punching operations is indicated by the illustra- 
tions on this page. 


Get a complete pre-view of Service With a Punch by study- 
ing the R-B catalogue carefully. It illustrates, lists, gives 
exact dimensions of and makes valuable suggestions for 
using the R-B standardized retainers, interchangeable 
punches and dies, composite die sections, rubber strippers, 
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A few of the special shapes produced in R-B Inter- 
changeable punch points. They may be made of any 
material and in any shape or size to fit your job. 





Special punch retaining plates are made where center 
distances are too close to use standard retainers. Hole 
sizes can be changed without affecting plate pattern. 


guide pins, bushings and other accessories . . . and it con- 
tains additional data and information that makes it a valu- 
able book for any mass production manufacturer. 


The R-B Catalogue will be mailed without charge. Use 
your letterhead to send for a copy, now. 





“11'S AN ALLIED PRODUCT!” .. . Allied Products Corporation ia 
its plants in Detroit and Hillsdale, Michigan, makes cold forged 
parts, cap screws, sheet metal dies (from the largest to the 
smallest), R-B interchangeable punches and dies, steam-hea' 

plastic molds, jigs and fixtures and special production tools. 


BUY WAR BONDS 


ALLIED PRODUCTS CORPORATION 


Department 24 * 4614 Lawton Ave. « Detroit 8, Michigan 
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VE TOOL .-> 
17S AN ABRAS! 
“CARB ORUNDUM" MAKE® IT! 


abrasive engineers have been working with tool and 
production engineers and others in industry to help 
perfect better ways of doing things through the 
effective use of abrasive tools. 


VERY once in a while, somebody tells us that the 
reason he’s not using an Abrasive by ““CARBORUN- 
’ ona particular job is because ““CARBORUNDUM” 


esn’t make an abrasive product for that job. That Today, Abrasives by ““CARBORUNDUM” are used in 

yays surprises us. For actually there’s an abrasive almost every industry and for a muititude of purposes, 

oduct by ““CARBORUNDUM” for all abrasive applica- Many users specify these products for all their require- 

| ns used by modern industry. You see, The Car- ments. Whenever you need help with your abrasive 

gundum Company pioneered the use of man-made problem call the “CARBORUNDUM” representative. 
basives. For over half a century, “CARBORUNDUM” The Carborundum Company, Niagara Falls, N. Y. 





RE IS A Paes BY: 


TRADE MARK 


FOR EVERY ABRASIVE APPLICATION 





(“CARBORUNDUM” is a registered trade mark of and indicates manufacture by The Carborundum Company) 
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Fiberglas-plastics fabrications by United States 
Rubber Company for Nash-Kelvinator Corporation. 


FIBERGLAS’™— REINFORCED PLASTICS 


—a spectacular, new, lightweight 


Stiudinal Mateual 


Aircraft struc- 
tural parts, such 
as the cabin 
structure of the 
Army R-6 Heli- 
copter, are now 
being made of plastics reinforced 
with Fiberglas — fine filaments of 
glass woven into cloth, then used with 
low-pressure resins in the fabrica- 
tion of extremely strong, lightweight 
laminated plastics parts. 

Fiberglas textiles are resistant to 
moisture, therefore are dimension- 
ally stable. They possess great tensile 
strength, and are resistant to heat, 
oils, corrosive vapors and most acids. 

The combination of Fiberglas and 
_certain low-pressure resins has re- 
sulted in a material with properties 
which excel those of any material 
previously available for commercial 
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use. For example, impact strength 
from five to ten times that previously 
obtained in laminates is now attain- 
ed through Fiberglas reinforcement. 
Higher strength-to-weight ratios, 
greater rigidity, dimensional stabil- 
ity and simplified fabrication are but 
a few of the advantages which are 
resulting in the rapidly increasing 
use of Fiberglas for reinforced plas- 
tics sheets and formed parts. 
Samples and complete information 
on Fiberglas Textiles will be sent 
to you on request. Owens-Corning 
Fiberglas Corp. does not manufac- 
ture resins or finished laminates but 
will be glad to furnish data on tech- 
niques in the use of Fiberglas and 
low-pressure resins. Write: Owens- 
Corning Fiberglas Corp., 1891 Nicho- 
las Bldg.,T oledo 1, Ohio. In Canada, 
Fiberglas Canada Ltd., Oshawa, Ont. 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 





Fiberglas—glass in the form of fine fibers—twisted 
into yarn and woven into cloth, possesses many of the 
properties most sought after in low-pressure laminates. 


R-6 cabin structure of Fiberglas-reinforced plastic 
being trimmed and made ready by U.S. Rubber for 
shipment to Nash-Kelvinator, 





The R-6 Helicopter which will be used to transpot 
wounded from inaccessible combat areos ond will 
service military outposts with supplies. 


.- A BASIC MATERIAL 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 





As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals ; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors. Jacketed wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 


terials. 


THE H. A. Witson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 
Branches: Detroit © Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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Tumbling lazily out of yawning bomb bays, ton upon ton of 
explosives rain into the heart of the Japanese empire. 

Unlike an earthquake, this destruction is pin-pointed where 
it will do the most harm. Unlike an earthquake, it keeps on 
day after day after day with increasing intensity. 

Today, up to 300 Boeing Superforts wing over Japan at 
one time. Tomorrow, according to General Arnold, this num- 
ber will be doubled, tripled, quadrupled. The Rising Sun will 
be blotted out once and for all by these deadly swarms. 

We are proud that CECO carburetors have met the rigid 
standards of perfection required of every part in the mighty 
Wright engines on these B-29’s. We intend to keep on build- 


ing them that way — in quantity. 


Oficial U>- 1. 


-~ OVER TOKYO 








CARBURETORS 
FUEL PUMPS 
PROTEK-PLUGS 
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PHOTO-COPIES by the mile 
speed B&O jobs... 













MAINTENANCE 
OF WAY DEPT. 

















ELECTRICAL 
DEPARTMENT 











RELIEF 
DEPARTMENT 





OPERATING 
DEPARTMENT 















COMMERCIAL 
DEVELOPMENT 
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5 MODELS FOR EVERY 
PHOTO-COPY NEED 


MODEL G-13 — Continuous — with a 42” width fl 
teproduction capacity. Unsurpassed for making 










: : 
SPEED - Vercarity - 


DATA FOR 
ENGINEERING 


The Baltimore & Ohio 
Railroad realized the war- 
time danger to many 
thousands of irreplace- 
able deeds, blueprints, 
documents and maps, and in 1942 
deemed it necessary to make and 
store duplicates at safe inland 
points. 

With the vexing problem of vast 
duplications before them, the engi- 
neering department immediately in- 
stalled one of the first Continuous 
Model G-13 Portagraphs produced 
by Remington Rand. 

In the first six months of opera- 
tion, 5400 feet of copies were pro- 
duced at a cost of leSs than $1,000. 
Estimated cost of making them 
manually was $8,000. 

Meanwhile other departments, 
including the Maintenance of Way, 
Electrical, Relief, Operating, Com- 
mercial, etc., learned how many 
types of work Portagraph was do- 
ing, and the Engineering Depart- 
ment gladly took work for them — 
copies of drawings, maps, and other 
papers of every description. 

Thus Portagraph, with its amaz- 
ing versatility, brought to its owner 
dollar economies and savings of val- 
uable man-hours far beyond those 
anticipated at the time of purchase. 

Write, phone or wire our nearest 
Branch Office for full details. 









REMINGTON RAND 





photo-copies of tracings, drawings, maps, blue- 
Prints and handling large volume copying. i 
MODEL G-12 — Vacuum Seal — Sizes 30” x 40” ff 
and 40” x 60”. Ideal for making contact prints j 
of anything drawn, printed or written. 

MODEL G-11 — 20” x 24” width. Contact photo- I 
copies are inexpensive and easy to produce on, 
the G-11 Portagraph. Inexperienced operators 
obtain perfect results using G-11’s electrical 
micro-matic timing switch. 








PORTAGRAP, 








MODEL G-10 — Excellent for general office use, i 
Copies any record up to 914” x 15”. Requires no 





YOU MAY OBTAIN FREE OF CHARGE from 
our nearest Branch Office a copy of ‘‘How 
ToReduceCostly Manual Tracing, Drawing 
and Copying.”’ This helpful 20-page book of 
practical information contains many time 
and labor saving ideas for the engineering 
office. Phone, write or wire for a copy. 


dark room. Will copy from 
single page or bound book. 
MODEL G-9 — A low-cost | 
unit of high efficiency for J 
general office use, only i 
$59.50. Equipped with a 
manual timing control. | 
| 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y. 
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ALL THE 


THE NAME IMPLIES! 









WESTON rtusuLar RESISTORS 


WESTON tubular resistors . . . widely used since their 
introduction over a decade ago . . . furnish another out- 
standing example of sound engineering coupled with 
engineering foresight. For no new ‘hurried’ resistor 
design was needed in order to meet exacting military 
specifications that called for protection against tropical 
humidity, arctic and high working temperatures, and 


salt air. The WESTON tubular resistor met these new 
specifications . . . and in a rugged, non-fragile design 
tried and proved throughout the years. These resistors 
conform to and are approved under joint Army Navy (: 





Spec. JAN-R-29. Bulletin A-12 gives complete specifica- 
tions. Send for your copy . . . Weston Electrical Instru- 
ment-Corp., 617 Frelinghuysen Ave., Newark 5, N. J. 


I 


ALBANY * ATLANTA * BOSTON * BUFFALO * CHICAGO « CINCINNATI © CLEVELAND © DALLAS * DENVER © DETROIT © JACKSONVILLE * KNOXVILLE © LOS ANGELES * MERIDEN 
IMINNEAPOLIS * NEWARK * NEW ORLEANS * NEW YORK © PHILADELPHIA © PHOENIX * PITTSBURGH © ROCHESTER © SAN FRANCISCO * SEATTLE © ST. LouIs * SYRACUSE 
In Canada. Northern Electric Co.. Ltd.. Powerlite Devices. Lid. 
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; : | ITTSBURGH Aircraft Finishes accom- 
Republic P-47 Thunderbolt Chance Vought F4U-1D Corsair pany these famous bombers, fighters 
and cargo carriers through the skyways 
of the world. There is no greater evi- 
dence of the stamina, long life and pro- 
tective qualities of Pittsburgh’s “fighting 
finishes” than their unsurpassed per- 
formance under conditions in which such 
aircraft have to operate. There is no bet- 
ter proof that aircraft manufacturers 
can continue to look to Pittsburgh for 
finishes with a “plus” over specifications! 


Pittsburgh Aircraft Finishes 
include Camouflage Finishes . . . Pro- 
tective Coatings for Wood and Fabric 
Surfaces ... Zinc Chromate Primers for 
Metal . . . Lacquers, Clear and Pig- 
mented ... Dopes, Clear and Pigmented 
. .. Sealers and Surfacers for Wood ... 
Plywood Finishes ... Paints .. . Spar 
Varnishes . . . Heat-Resisting Enamels 
. . - Slushing and Sealing Compounds 
for Fuel Tanks . . . Caulking and Glaz- 
ing Compounds. .. Chromseal Ribbon 
Compound . . . Fabseal Impregnated 
Tape ... Chromseal Tape . . . Stratoseal 
Cabin-Sealing Tapes... Army and Navy 
Specification Finishes . . . Commercial 
Finishes for Post-War. 


Call on us for enlightening facts and 
figures. Our extensive experience in the 
field of aircraft finishes often can save 
you time and money. 


PITTSBURGH PLATE GLASS COMPANY, In- 
dustrial Paint Division, Pittsburgh, Pa. Factories: 
Milwaukee, Wis.; Newark, N. J.; Houston, Texas; 
Los Angeles, Calif.; Portland, Ore. Ditzler Color 
Division, Detroit, Mich. The Thresher Varnish 
Co., Dayton, O. 


ITTSBURGH “22 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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4 Consolidated Vultee PBY Catalina Bell-built Boeing B-29 Superfortress 
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There’s an improvement 









in production, tool life, and finish 
when the proper Gulf Cutting Oil is used! 
















































GAIN AND AGAIN, on the most exacting 

war assignments, Gulf Cutting Oils have 
made outstanding improvements in production 
and tool life. Call in a Gulf Service Engineer to- 
day and let him show you how they can help you 
with your machining problems. Write, wire, of 
phone your nearest Gulf office. 


GULF OIL CORPORATION - GULF REFINING COMPANY 
Division Sales Offices: 
Boston - New York : Philadelphia - Pittsburgh - Atlanta 
New Orleans - Houston - Louisville - Toledo 
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nceee {Crschute 


REFERRED 


Test pilots and navigators, bombardiers ana 





















turret gunners who must necessarily fit into 
cramped quarters, as well as civilian flyers 
prefer the P3B — the most popular ‘chute in 
service today. 

Compact, ultra-thin and snug fitting, the P3B 
is 20% lighter and occupies 50% less seat 





space with no sacrifice in strength — yet the 
canopy is the full 24 foot standard size. The 
P3B is “tops” because it is the culmination 
of the engineering skill and constant design 
advancement by the men who pioneered the 
making of parachutes. The P3B is standard 
equipment of the U. S. Army and Navy, 
























Fe PIONEER PARACHUTE 


MANCHESTER, CONNECTICUT, U.S. A. 


PIPAR, 





WEST COAST FACTORY BRANCH, 109 SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 
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- be - O 's Somethin 
SWITCH j | yet en 


_ ROTARY “H” HOUSING ff Ma BANiais\v aversive 
is adjustable ) 


through 360 degrees 


Micro Switch brings to the aviation industry the 





new Rotary ‘“H”’ housing in which the switch is 
operated by rotary actuation... something new 


in aircraft limit switching. 


This newest addition to the famous Micro Switch 
Type “H” housings has a lever arm adjustable 
through 360 degrees, which can be directly link- 
connected to other mechanisms. 


The Rotary ‘‘H” housing is of die cast aluminum 
and may be sealed against dirt, splash, or oil. The 
AN type conduit fitting is adjustable. Mounting 
holes are symmetrical and make possible four- 


position mounting on either face. 


This new housing accepts AN-S-39 switches and 





will accept any basic pin plunger “‘Z’’ type switch, 





including the split contact type. 





SEND FOR 
THIS CATALOG 


This new Micro Switch Type ‘Hi’ housing is the 






latest addition to the Micro Switch Jine of alumi- 






num housings which are standard equipment on For complete details on 


Micro Switch snap-action 






all types of military and commiercial aircraft. 
switches, actuators, and 






Their long operation life assures reliability and housings for aircraft use 


send for Micro Switch 
Handbook-Catalog No. 
71. We will supply as 
many copies as your engi- 












a minimum of maintenance. Their ruggedness, 






light weight, and compactness, most exactly 










tai itis 


PR eenens 


meet the needs of aircraft usage. 





apacitie: 


neers require. 
Crese. 















LET’S ALL BACK 


THE ATTACK WAR BONDS MESCEN 
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MICRO Svvit 

Lees F The basic switeh—a_ thumb-size, 
FREEvoRT, jeLinots yoo feather-light, plastic enclosed, pre- 
oe cision, snap-action switch, Under- 
writers’ listed and rated at 1200 
V.A., at 125 to 460 volts a-c. Ca- 
pacity on d-c depends on load 
characteristics. Accurate reprodu- 
cibility of performance is maintained 
Freeport, Illinois, U.S. A. Sales Offices in Principal Cities over millions of operations. Basic switches of 
different characteristics are combined with 
various actuators and metal housings to meet 
a wide range of requirements. 


© First Industrial Corporation \ \ XN 


MICRGGEswiITcH 


A DIVISION OF FIRST INDUSTRIAL CORPORATION 
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HE Crescent NCRE, shown 
above saving time and man- 
wer for The Trailmobile Com- 
ny, Cincinnati, O., is the most 
able of all lift trucks. The 
CRE can be used for lifting, 
iting or trailing. Equipped with 
12” lift, it will operate inside 
ay standard boxcar. Available 
n 4000-Ib. and 6000-Ib. lifting 
apacities. 
iCrescent Electric Trucks 
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and Over-all 
Economy... 





Ste 


Fall 





Flexibility 
Reliability 
































increase the speed of material 
handling and at the same time 
reduce labor costs because they 
effect drastic manpower savings. 
Careful designing and superior 
construction are responsible for 
their ability to withstand the 
hard usage they get these busy 
wartime days. Maintenance costs 
are negligible. Crescentize your 
plant and watch those handling 
headaches fade. 


MESCENT TRUCK company aig 1100 Willow St., Lebanon, Pa. 


ELECTRIC | 
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FREE CATALOG to help 
you select the right Crescent 
EJectric Trucks for your 
plant is yours for the ask- 
ing. !tincludes photographs 
and specifications for all 
current models. Send for 
your copy today. 
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& = Testing Saddle Cross Slide, 
ite . Dovetail for ess with 


Pere: is Built la | 


IN SOUTH BEND LATHE 














Testing the Hardness of a 
Carburized Headstock 
Spindle Bearing Surface. 





Checking a Fixture with 
Precision Gauges. 





Inspecting Form y, 
and Lead of a Screw 
Thread with an Op- 


tical Comparator. P 


The “built-in” precision of South few of the reasons why South Bend 
Bend Lathes, so evident in their per- Lathes are better today in every way. 
formance, has its source not only in This “built-in” precision makes possi- 
their design features, but in every vital _ ble heavier cuts and feeds, easier opera- 
part. Each part has behind it the expe- tion, longer life, and greater accuracy. 
rience of thirty-eight years of lathe It pays dividends to the users of these im 
building, plus constant research directed lathes in better and faster machining, “EW tATHE cl al 
towards its improvement. Backing this Examine your metal working require- South Bend, Lathes. ae 
up in every manufacturing process are ments in view of the advantages that with 9”, 10", 13". 145", ant 
rigid controls that prevent deviations can be obtained through the use of  Syn¥: Pd eae caact 


from established standards. These area South Bend Lathes. 
$s O UTH BEN D LATHE WORK §S 
A 


§03 EAST MADISON STREET e SOUTH BEND 22, INDIAN 
LATHE BUILDERS FOR 38 YEARS 





Write for 
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YOU'LL HAVE 


TO WATCH 


YOUR PENNIES... 





IN THE PEACETIME COMPETITION 


\ With the coming of peace and a return to the American 
way of producing goods at a profit in highly competitive 
consumer markets you'll have to be certain that every step 

} from initial blueprint and tool design, through the machin- 

ing, stamping and assembly line, up to packaging and 

delivery is planned and executed with utmost efficiency 
and with the minimum of cost. 


In the production of war munitions Oiljak has maintained 
an enviable record of production of intricate parts and on 
time deliveries, in accordance with strict Government in- 
spection—and has actually reduced the estimated and 
approved cost, thus saving the Government considerable 
sums, by skillful planning and supervision of the work. 
These same skills in metal manufacturing, improving de- 
signs and reducing costs are available to manufacturers 
as they convert to peacetime merchandise. It may transmit 
your penny savings into dollar profits to confer with us on 
any metal manufacturing problem. 















MACHINING + STAMPING + WELDING + PLATING + FINISHING + ASSEMBLING 





METAL MANUFACTURER S 


THE OILJAK MANUFACTURING Co., inc. 


MONTCLAIR, NEW JERSEY 
[Some THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT — 
AVIATION, June, 1945 
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“At 


“MEANS 
ACCURACY" 


ANOTHER TEL.-AIR 
PART 


Small Tel-Air gears 
showing compara: 
tive size. 


RuLeE shows how 
Vv small these little 
a - pinions are—yet tiny 
© SUNITED AIR — q : > gears like these have 

= ' a vital part in the 
success of a giant 
machine’s operation. 


THE BIG JOB of ie TINY GEAR 


ea eT 











ABSOLUTELY UNIFORM PRECISION, tolerance, and concentricity in every ma- 
chining and finishing operation— these are essential factors, the perfection of 
which spells Tel-cir ACCURACY. 


Bomb Fuzes, in which the pinions illustrated are used, and hundreds of other intri- 
cate component parts bear witness to the dependability of Tel-air precision 
engineering. 


Right now ALL Tel-air production is devoted to the final push to end the war as soon 
as possible. 


If you have any product using tiny mechanisms which must operate with unfailing 
precision and accuracy—we can make them to your complete satisfaction. We 
have an enviable record for deliveries on schedule. 


BUY MORE WAR BONDS Now! 


*Planes illustrated are the 4-engine type which United has ordered for post-war service. 


in the Air it’s re ease) wate cheimney hs gi 


Sel-air 1253 MOUND AVENUE e RACINE, WISCONSIN ‘Solcoptic 
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ATC loading crew and native 
assistants using Evans Sky- 
loader rod-and-beam tie-down 
equipment to load pipe for 
an Asian “Big Inch.” 





4a ry 4a 
Safety Belts for the Big Inch 


“Somewhere in” Burma or China or India 
il and gasoline for the engines of war were 


agently needed. So the Army Air Forces 













ir Transport Command “Skyloaded” their 
: tansport planes with mile after mile of the 
avy pipe and flew it all out to build a 
Myfeat pipe line—an Asian version of Amer- 
ia’s “Big Inch.” 


ksterday, it would have been fantastic. 
hday, it’s a vivid illustration of the part 
lvans Sky Products play in modern air 
tansportation. Regardless of shape, size or 
Night, air-cargoes are tied-down by Evans 


kyloader equipment—the “safety belt” that 
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protects the cargo against damage, break- 
age and shifting, and the plane against in- 
jury. Write for a copy of the latest issue of 
“Sky Loadown,”’ 


pamphlet you'll be sure to find interesting. 


a breezy, informative 


Pioneers in the development of loading 
equipment for both land and air transporta- 
tion, Evans engineers are planning now for 
wider-than-ever peacetime use of Skyloader 
equipment—Safety Belts for Air Cargo. 


* * * 


SKY PRODUCTS DIVISION 


@Q)EVANS PRODUCTS 
COM PANY 


DETROIT 27, MICHIGAN 
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You can be Sure of Uniformity and Quality w 


Extra care in production control assures uniformity and 


e 
quality in all classes of Globe steel tubes. Unvarying 
| ° quality is safeguarded and production methods and 





materials exactly controlled by one of the largest and 
complete chemical and physical laboratories of its kind, 
concentrating on tubing characteristics and problems, 





| 
| 
| 


ae er SRO ate aa 





You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical, or stainless, 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis., U.S.A. 











>. 


%& Pressure Tubes 
% Condenser & Heat 


Exchanger Tubes 
% Seamless Stainless % Globeiron High Purity Iron 
Steel Tubes Seamless Tubes 


ce BS J 
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% Mechanical Tubing 


%& Gloweld Welded Stainless 
Steel Tubes 























They crossed America | 
at 6 miles high (in 6.hrs: 3 min. 


and as comfortably as “driving a car” 


alla nn nas Maia 


Boeing's remarkable new C-97, with AiResearch “comfort-protected’ cabin, forecasts a new kind of air travel 


- YOU SEE the prototype of 
100-passenger Boeing Strato- 
cruisers to come. In its record flight, 
you see what greater speeds and 
non-stop travel is coming through 
the higher, thinner air. And you 
see the comfort that will be yours. 


For the C-97 cabin is pressurized, 
“comfort-protected” by AiResearch 
controls that seal the thin air and 
cold outside. That, at 20,000 or 
30,006 feet or more, keep the cabin 
at the same comfortable pressure- 
level found thousands of feet below. 
Such a cabin also ends the air pres- 
sure changes of take-off and land- 
ing. Makes high-altitude flying like 





CONTROL 





MEN'S 
DRESSI ROOMS 


FRONT 


CARGO HOLD CALLEY 





MAIN CABIN 







STAIRCASE 






RVATION 
LOUNGE 


WOMEN'S 
DRESS! 






REAR CARGO HOLD 








ROOMS 














riding in a limousine on the ground. 


This is the kind of air travel 
ahead. And the kind of air control 
AiResearch is developing into new 
devices for your better living at 
home and at work, as well as in 
the sky. AiResearch Manufacturing 
Company, Los Angeles and Phoenix. 
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“‘Where Controlled Air Does The Job’ * Engine Oil Cooling 
Systems * Supercharger Aftercooling Systems * Temperature 
Control Systems * Engine Air Intercooling Systems * Automatic 
Exit Flap Contro! Systems * Cabin Pressure Regulating Systems 


ABOVE 


Sectional drawing 
shows proposed ar- 
t 9 tof sl p 
version. This would 
carry 72 by day and 
sleep 36 by night. 


RIGHT 


Seats on the top deck 
are cenvertible into 
berths. Lower deck 
houses the luxurious 
cocktail lounge. 
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DIVISION OF 





THE GARRETT CORPORATION 
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Boece 
| | | 
LIGHT... COMPACT...PLUS! 


| ee] 
| And in Automatic’s Class “S$” Relay 


it’s the “plus features” that count 








It’s not much of a problem to make a relay that will fitin a small 
space. But it’s quite another matter to make a small relay that 
will operate unfailingly on modern aircraft, flying at high 
speeds, at high altitudes, and under widely varying atmospheric 
conditions. That’s what makes these “plus features” of the Class 
“S” Relays so important to aviation designers— 


Built-In Vibration Resistance far in excess of the requirements of 
the Signal Corps and the Air Forces. 





Unique Spring Design for “rubbing” contact action and ease of Class“‘S” Relay—Double-Arm Type—pro- 


j vides up to 16 contact points on 12 springs. 
adijeeemnenst. Single-Arm Type shown in main illustra 
tion provides up to 8 contact points on 6 


Twin Contacts with self-equalizing action, providing dual circuit ierdiae. 


paths for maximum reliability. 


Long Armature Bearing and precision-formed pin pivot, to in- 
sure long working life under tough conditions. 


Efficient Magnetic Circuit, combining high contact pressure 
with sensitivity on both large and small contact assemblies. 

Class “S” Relays are now being supplied in a wide variety of 
types, with single and double spring pile-ups carrying up to 12 
springs, and with coil and contact combinations to meet every 
need. For full information, write for Catalog 4071-D. 





Class “S” Relays are also supplied with 
hermetically sealed or dust-tight enclo- 
sures and plug-in mountings, to meet ex 


— Z, ceptionally severe atmospheric conditions. 


AND OTHER CONTROL DEVICES 
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AUTOMATIC 
totam’ AUR * eet 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street © Chicago 7, Illinois 














we have been 


working wonders 


otis e tubes ks) View ef! 


PUTTING THE SEVENTH BEND IN A TRICKY, THIN-WALL TUBE. 


We've never been stumped yet, after thirty-four years 
of doing the almost impossible in bending TUBES, and 
meeting the most exacting engineering requirements. 


Square tubes, flat, oval, round tubes—steel, aluminum, 
brass, copper—from 14” to 5”—from a huge landing- 
gear strut to a tiny oil line—we bend them, and reduce 
them to all kinds of amazing shapes, sizes and directions 
to accomplish the most intricate uses, modern engineer- 
ing commands them to perform. 

It calls for the highest degree of engineering skill, and 
alert, precise workmanship that comes only from one 
source—EX PERIENCE. 

Though we're doing an important war job we can offer 
this experience and skill, together with an able manage- 
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ment to assure exceptional teamwork and precision 
production in all kinds of tube-bending. Put your 
problems up to us. 


Write for an informative booklet on tube-bending at 
its best to American Tube Bending Co. Inc., 4B Law- 
rence St., New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 











MODEL ART-10. 


ca 


Years of prewar experience our rqpialifipiitions. 


in the production of electronié e . 


equipment qualified us to, de- 


sign, develop and produce air-— 


craft communication systems for 
the United States Government. 
War work on which we are now 


Aircraft manufacturers 
alizing the vital, importance 


of ‘communication systems in 


bf ~ their postwar. craft will find us 


: : fully competent to design, en- 
' gineer and produce the best 


engaged is further = i = a cit ean provide. 


UNITED CINEPHONE CORPORATION 
TORRINGTON, CONNECTICUT 


DESIGNERS @ ENGINEERS @ MANUFACTURERS 
OF ELECTRONIC EQUIPMENT FOR 


AIRCRAFT COMMUNICATIONS ~ — TEST EQUIPMENT, RADIO, 
INDUSTRIAL ELECTRONICS 
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: Mas Many 
esirable Characteristics 





VA Speed of operation 
Y Wide range of cyli 
Y Better finish and accuracy 


/ Ease of meeting different 
valve locations 


nder size 








/ Ample coolant flow 
AIRCRAFT 


/ Ease of dressing grinding 
wet valve seat 


wheel, ete: etc. 
GRINDING MACHINE 


once for full details 
for 





Write at 
STA and RA 
NDARD THE oR OA or 
- Y ad W 
ony ORLD OVER 
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Looking for dependable strainers? Then investigate the useful 


combination of properties offered designers by strainers made 
of MONEL, NICKEL or INCONEL wire cloth: 


1 


2. 


5 


6 


7. 


High strength, rigidity and toughness. 


Wide resistance to corrosion, including ability <o withstand ma- 
rine atmospheres, salt water, ethylene glycol, anhydrous ammonia, 
compressed oxygen, fire-fighting solutions, tetraethyl lead and 
other high-octane gasolines and their products of combustion. 


Efficiency and freedom from clogging, due to the corrosion- 
resisting surfaces. 


Resistance to high temperatures and freedom from low-tempera- 
ture brittleness. 


Ease of forming and joining. 
Choice of welded, soldered or brazed seams. 


Large selection of standard weaves and meshes. 


Today, Monel and other nickel alloys are giving trouble-free 
performance in thousands of military aircraft. By planning 
now, you can build the same dependability in your aircraft of 
Tomorrow. 

Precision-made strainers of high-nickel alloys are being 
turned out on a production basis by leading manufacturers of 
filter cloth and wire cloth products. Consult your usual supplier 
for information on weaves and meshes. 


Write for handy booklet, “Inco Nickel Alloys for the Air- 
craft Industry.” 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


L L Wa loth Co , D it, Mich. Accurate and 
ONE KEL ONE dein le ad let graced SF eae 
wi IN onel wire-cloth., . - ee ae 




















WELDING Monel gasoline filters at the Michigan 


4 








4. 
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Small, rugged motor designed for 
i fan service. Recommended for hair 
; dryers, air circulators and similar 
applications. 


An outstanding fan motor design 
from both appearance standpoint 
and mechanical detail. 











Heavy-duty universal motor 
with in-built spur gear reduc- 
tion. 


Universal motor with shaft 
carried on double row ball 
bearings; developed for use as 
a high-speed grinder. 








This 
motor is 
particularly 
well suited for 
industrial vacuum 
cleaners, agitators, 
sirens. colloid mills 


that will be demanded of tomorrow’s products. and similar applications. 









A thoroughly dependable motor is the first step 


in meeting the high standards of performance 





Backed by 30 years’ experience and used suc- 







THOROUGH 
__, ENGINEERING... 


is the basic factor be- 
hind the successful 
operation of the spe- 

cial application mo- 
tors shown here and many others we have 


THE LAMB ELECTRIC COMPANY designed and built for all types of equip- 
KENT, OHIO ea 


cessfully in over three thousand special applica- 
tions, Lamb Electric motors may provide the 


answer to your motor problems. 
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JET 


PROPULSION 


.. the newest application 
of 
SOLAR 


experience 


Expert technical knowledge of high- 
temperature alloys—unique engi- 
neering and manufacturing ability in 
fabricating products of great heat 
resistance are requisites to the pro- 
duction of important jet engine parts. 

Solar today is making those parts. 
It is bringing to the field of jet pro 
pulsion those experiences and skjils 
which have made Solar the recogrized 
leader in engineering and producing 
airplane exhaust systems over/he past 
fifteen years. 

Here again Solar continues to solve 
problems in the eliedaitton of hot 
gases, the utilization gf heat energy, 
the control and tranSfer of heat and 
the fabrication of/products of jigh 


corrosion resistance. 








STAINLESS oe PRODUCTS 
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Davison dehydrated pack- 
aging is based on the prin- 
ciple that rust, corrosion, 
mildew and mold are im- 
' possible when the relative 
humidity is keptatless than 
$0%. Protek-Sorb assures 
this protection when it is 
sealed with the item in a 
suitable moisture vapor- 
proof barrier. 





Benjamin Franklin placed the study of weather on a 
scientific basis . . . before him, less was known about 
weather and its causes than almost any other phenom- 
ena observed by man... he helped to make people 
weatherwise. 


The Franklin Institute of The State of Pennsylvania 
was born, in 1824, to pay honor to Benjamin Franklin, 
and to further both scientific activities and the under- 
standing of them. It was here that a systematic study 
of weather had its beginning, and the study of moisture 
and temperature changes in the atmosphere ceased to 


be haphazard. 


cman i THE DAVISON 
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ORY BULB TEMPERATURE °F. 


‘Some people are weatherwise 
but most are otherwise.” -. Franklin 


GRAINS OF MOISTURE PER ROUND OF DRY Aik. 


\ 
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The Franklin Institute invited Davison to exhibit 
dehydrated packaging, the great step forward in elim- 
inating moisture damage to goods in transit and 
storage. Through the use of Protek-Sorb* silica gel 
in dehydrated packaging, together with the proper 
moisture vapor barrier, sctence has been applied to 
packaging .. . this has made it possible, for the first 
time, to deliver to all fighting fronts, regardless ot 
climate and temperature, war materials, factory fresh, 
clean, free from rust, corrosion, mildew and mold, 
ready for immediate use . . . Protek-Sorb in dehy- 
drated. packaging has a far wider field in the years of 


peace to come. 


CONSULT US ABOUT ENGINEERED PACKAGING 


MICAL CORPORATION * * * 


BALTIMORE 3, MARYLAND 


: 


*Reg. U. S. Pat. Off, 


Conadian Exclusive Sales Agents for PROTEK-SORB silica gel « CANADIAN INDUSTRIES LIMITED * «* General Chemicals Division 
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and Select 
_ the Right 


Se no ahs tS Pallas 


OND distributors can and 

do recommend the one 
caster that’s just right for the 
job—because the Bond line of 
industrial truck casters is com- 
plete. All casters produced by 
Bond are designed for indus- 
trial use. Write today for free 
catalog ... and select the right 
truck casters for your materials 





handling. 


Bond 1536-A Caster (top). Combines easy 
swiveling with long service because of spe- 
cial double ball race design and use of dur- 
able Bond caster metal. 


Bond 140-A Caster (second from top). 
Sturdy, all steel construction reduces caster 
breakage. Sizes from 4" to 12”, capacities 
from 450 to 4000 Ibs. per caster. 

Bond 118-A Caster (bottom). Triple ball 
race construction for extra hard service and 


heavy duty. Cupped raceways assure even 
wear and long life. 


BOND FOUNDRY & MACHINE COMPANY 
MANHEIM, PENNSYLVANIA 


TRUCK 
CASTERS 


Built-for-the-Job 
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WITH THIS 
“Down to Earth” 


Team 





BOND 
V-GROOVED 
WHEEL 
CASTER 


Built especially 
for use on track 
line assembly, 
the speedy air- 
craft production 
system which 
saves time and 
floor space ... 
eliminates obstructions to material flow 

. . reduces effects of floor vibration. 
Bond V-Grooved Caster is of double ball 
race construction and is pressure lubri- 
cated throughout. 

BOND 
DUAL WHEEL 
CASTER 
WITH 
OSCILLATING 

AXLE 





Oscillating axle distributes the load evenly 
on both wheels . . . permitting them to 
hug the floor no matter how rough the 
surface. Caster is particularly adapted to 
use on engine stands because it eliminates 
sudden tilting and reduces shock. Double 
ball race construction. Pressure lubricated 
throughout. Also supplied with swivel 
lock. 


OUT 

















~~ HYCON «- 


Announcing Hy-Le Hydraulic Power nil 






Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 


Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with 37/4 GPM and 11/2 GPM Pamps at 3000 p. s. i. 


Units Complete with Pumps on Double End Motor... Unloading and Relief Valves 
and Micronic Filter... All Mounted on 40 Gal. Water Cooled Reservoir 














Specifications and Engineering Data on Request 
® ve 


THE NEW WORK AIR BRAKE COMPANT 








Fhydraulee LIivinion + 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES; WATERTOWN, N. Y. 
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NG METERS 


@ Accuracy and dependability in aircraft instruments are the two 
most important things today. These instruments must also be 
built to withstand the punishing heat of the tropics as well as 
the cracking cold of the arctic circle. 

The acceptance of HICKOK by the armed forces and the common 
request “‘Hickek or equivalent” is a fine tribute to a high standard 
of excellence. 

For more than a third of a eentury HICKOK instruments have 
been noted for high precision, fine accuracy and long life. That is 
why they have long been held in highest esteem by the men who 
know meters and instruments. Write for catalogue. 
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10525 DUPONT AVENUE © CLEVELAND 8, OHIO 
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- When you are carrying a bomb load 
heavier, faster and higher than any 
ever carried before, the gears oper- 
ating the controls, among other com- 
ponents, ‘must be the best—perfect. 


| * The glorious performance of the B-29 
Superfortress shows that they are lay- 
ing them down in the right places. 


The Brad Foote Gear Works is proud 
to have had a part in supplying parts 
from the start for this wonderful ship 


and to have contributed with its skills: 
in the manufacture of precision gears 
and parts. 








1309 SOUTH CICERO AVENUE 
DEPARTMENT C, CICERO, 50, ILL. 
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Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requirement in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs...the use of high-grade 
materials and the application of good 
WWD Stainless Steel workmanship. Today Wittek offers two 


rive adjustabl distinctly different hose clamp designs— 
mp. Made in each of which meets the requirements of 
« to cover the Specification AN-FF-C-406 A. 

‘@ range of applications. TYPE WWD—an adjustable worm drive hose 


clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the ; 
compact streamlined housing . . . the hard- 


ened one-piece thumbscrew—PLUS a new ¥ 

~ “tainiess Steel hose exclusive Wittek feature—an inner band : 

roost widely used 24 of Stainless Steel accomplishing the two- * 

mp in the oviation = 4 fold purpose; (1) protecting the hose from ‘ 

industry. Mace m the <tanderd : the serrations in the outer band, and (2) { 






AN /48 sizes .. ole additional si § distributing the load uniformally to pre- 

izes for special requirements. ’ vide greater strength and superior sealing 
Pa characteristics. 
TYPE FBSS—an improved Stainless Steel 
version of Wittek’s basic FB design—now 
incorporating a bridge extender—in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek—specialists in hose clamps and 
their applications. 
















RING CO. CLAMPS 
. Chicago 23, Mil. 
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OPEN END WRENCHES 


can handle jobs 
like this! 


Exclusive Descgu 
GIVES GREATER UTILITY 


Many are the uses af this hard-working type 
of tool. In the Plomb line open end wrenches 
have been developed to unequalled excellence. 
Exclusive design produces smaller, more compact 
heads that work efficiently in smaller clearances 
—get into more places more easily. 


Short jaws, designed for extra strength where 
strains occur— lighter, yet stronger construction — 
15° offset heads — these are additional features 
that give you greater speed, safety and all-round 
utility when you use Plomb Open End Wrenches. 


Other Plomb tools have similar advantages 
for their particular jobs. Get them from the Plomb 
Distributor near you. — Plomb Tool Company, 
222! Santa Fe Avenue, Los Angeles 54, Calif. 





V PLY. 


AB 






EXAMPLE 


%." size works in as 
little clearance as %’ 


All Plomb Open End Wrenches are de- 
signed for equal efficiency. Opening 
sizes are from 1/4” to 1-5/8”, lengths 
from 3-1/2” to 17”, head thicknesses 
from 5/32” to 5/8”. 
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.FOR SMALL WHEELS 





Whether you turn out 
fighting equipment for Uncle 
Sam or are re-tooling for peace- 
time production, you'll find Chicago 
Wheels just what you've been looking 
for to produce better, smoother finishes. 
The widest range of types, abrasives and 
bonds — wheels to do any job of grinding so 
accurately the finish can be measured in micro 
inches —rubber wheels for polishing or precision 
cut-off work. 
You get the results of half a century of invention, 
tests and improvements from our modern research labor- 
atory. And, this same laboratory is open to you—tell us 
about any grinding problem you have and our engineers 
will tell you how best to whip it. 
GRINDING WHEELS up to 3" in diameter in various bonds, 
including the new FV, the bond with a pedigree. 
MOUNTED WHEELS in every practical shape, grain and grade, 
each firmly mounted on a steel shank. 
TRY A TEST WHEEL — Write us what material you have to finish ; 
and size wheel you'd like. We'll send one promptly. | 




























lat KC- 


Write for Catalog of complete Chicago Line 


CHICAGO WHEEL & MFG. CO. 
1101 West Monroe Street Dept. Av Chicago 7, Illinois 


*Half a century of specialization 
has established our reputation as 
the small wheel people of the 
abrasive industry. 


Ses 5 ee OF ee ee ee 














Send Catalog. Interested in [|] Mounted Wheels 
[_] Grinding Wheels. [_] Send Test Wheel. Size....... 
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OF FRAMINGHAM 





FOUNDED BY E. H. ANGIER IN 1895 


FRAMINGHAM © MASSACHUSETTS 


FIFTIETH ANNIVERSARY MESSAGE TO OUR FRIENDS 


A Half Century isn’t so long, after all. Looking back across .the years to 1895, 
it seems but recently that I started a new business at Quincy, Massachusetts — 
the business from which our present company has developed. 


The fact that so many first friends are still with us today (such as the General 
Electric Company, which placed an order in 1897, two years after we began) 
is evidence that, in a measure, we have achieved what we set out to do — first, 
to manufacture “protection” in which shippers would have faith—and second, 
to maintain a standard of service in which dependence could be placed at 
all times. 


While our entire production of Waterproof, Corrosion Preventive and Building 
Papers is still devoted 100% to war purposes, we are looking ahead, confident 
that many of the protective packaging experiences we have had under the 
stress of war emergencies will be very useful to our friends in the postwar 
period to come. 





It is needless to say that it gives me great satisfaction to have been actively on 
the job (as I still am today) during the entire span of fifty years. To those 
whom I know personally, and equally to others who have favored us with their 
friendship in the form of orders from near and far,*I send greetings and 
best wishes. 


Very sincerely, 





FOUNDER AND PRESIDENT 
ANGIER CORPORATION 


50th. Anniversary . 


A HALF CENTURY OF PROTECTION TO THE PRODUCTS OF OUR NATION AND ITS INDUSTRIES — IN PEACE AND WAR 
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with the “UNBRAKO" Internal Wrenching Lock Nut 


For primary connections in aircraft, the “UNBRAKO” intemal Wrenching 
Lock Nut is a superb and officially approved safety nut. Two vulcanized 
fibre plugs (Fig. 1) inserted through the body of the nut provide the locking 
feature. Fig. 2 shows how these plugs contact four threads of the bolt, 
assuring an absolutely dependable locking grip. ‘ 










f. 
National t 
Aeronautical | 

Standard | 







This design also permits of maximum thread length in the nut. “Unbrako” 
is heat-treated to a high degree of Rockwell hardness and it can be used 
again and again before the torque falls below the Wright Field Minimum. 





Full Range of Sizes 


Our Internal Wrenching Bolt (B) and 100° Flush-Head Socket Bolt (C) fully ; 
meet the extreme degree of precision, tensile, fatigue and inspection demanded :. 
by the aircraft industry. They are made to’ tolerances so microscopically 4 
close as to be practicable only by our long and extensive experience in 
precision work and the appreciation of their superior quality is steadily on ia 





the increase. As a matter of record: The internal wrenching feature of 
bolts “B” and “C” facilitates compact designs—saves weight, space and | 
money. ® 





OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL Co. © 


JENKINTOWN, PENNA. BOX 566 
BOSTON + DETROIT + INDIANAPOLIS + CHICAGO «+ ST. LOUIS * SAN FRANCISCO 
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Saturday, June 16th at 8:30 P. M. (WT) bv 
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Mhis-Chalmers 


PAYS TRIBUTE TO THE 


AVIATION 





INDUSTRY 


ON THE FAMOUS 
RADIO BROADCAST 


Conducted by ARTHUR FIEDLER 


UNE IN this tribute, Listen, and be proud as a nation-wide net- 
work of 189 radio stations tells America of your industry’s great 
tribution to the war effort ... the production records you and 


your associates have helped to set .. . the many ways your industry 
is helping to speed Victory! 


It’s a salute to you. . . to every man and woman working in 
erica’s great Aviation Industry. 


Check Your Local Paper for Time and Station 





| 
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ver 189 Stations of the Blue Network 


90 Boston Symphony Musicians — Arthur Fiedler, Conductor 
Allis-Chalmers dedicates these Saturday played by members of the world’s finest cons 
Night Concerts to the men and women of cert orchestra — is a fitting tribute to those 
U. S. Science and Industry. We believe the = who are doing so much to further American 
Favorite Music of Yesterday and Today — _—_ good living — so much to protect it! 
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Simplify Aircraft 


ENGINE ASSEMBLY 
and MAINTENANCE 


WITH CLAYBORNE 
PORTABLE ENGINE STANDS 









There is Clayborne Positioning 
Equipment for every type of 
aircraft engine, besides Clay- 
borne portable and stationary 
cylinder stands. The last word 
in design of engine handling 
equipment for continuous as- 
sembly lines. 


Photo by courtesy of 
Purdue University 


With Clayborne positioning and en- 
gine handling equipment you can by- 
pass jams and break up bottlenecks 
in the production line. Increase man- 
hour production, provide quick and 
easy access to every engine part, 
sides, top or bottom, give workers the 
best light and tool position for every 
operation this easy Clayborne way. 


YOU CANT wi 
sf AN 









Actual Photo of Clayborne Engine Stand 
Model AC-24 on the assembly line of 
Wright Aeronautical Corporation. 


Write for Catalog sheets today 


CLAYBORNE MANUFACTURING CO. 





4565 W. Lake Street Chicago 24, Ill. 














STARRETT TOOLS 


Measure Up To YOUR Own 
High Standards of Accuracy and Performance 


The Starrett name on a Micrometer, 
a Vernier Gage, a Dial Indicator or 
any of hundreds of other precision 
measuring tools is your guarantee of 
tools worthy of your trust. 

In the face of an almost over- 
whelming demand for precision 
measuring tools, the accuracy and 


dependability of Starrett Tools has 
been steadfastly maintained. 

Your men will use them with con- 
fidence and pride — do their impor- 
tant measuring and inspection work 
swiftly and surely. 


Ask your mill supply distributor 
about Starrett Tools. 


THE L.S. STARRETT CO. 
World's Greatest Toolmakers 


Precision Tools . . . Dial Indicators . . . Ground Flat Stock 
Hacksaws . . . Metal Cutting Bandsaws . . . Steel Tapes 


4—4mawaraihHh 


Now, with 





3 Service Stars 


ATHOL, MASSACHUSETTS, U. S. A. 
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the EQUITABLE POLICY 


Since the war began we have devoted 
ourselves largely to the production of 
bearings to special di ions and we 
expect that because of our wide expe- 
rience in their construction, these 
bearings will continue to be a large 
part of our output. However, we are 
now devoting an.increasing amount of 
our facilities to the production.of many 
standard bearings and we have just 
published our new 28 page bearing 
catalog showing in detail the complete 
line of Equitable Standard bearings, 
We continue to offer to work with your 
engineers in the design, application 
and service of any type of anti-friction 
bearing on which you may ask special- 
ized advice. Look to Equitable for 
bearing information for any type 
application, standard 
or special. 








Write for our new catalog 
No. 44 





Dept. A 
WALDEN, WHEW YORE 
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S everybody knows the human heart 
A is the control motor through which, 
in popular language, every drop of blood 
(often clogged up with waste and im- 
purities) is brought into contact with the 
lungs there to be purified and recir- 
culated through the system to energise 
muscles and stimulate nerves. This con- 
stant purifying of the bloud-stream is 
essential to the healthy functioning of 
all parts of the body. 

In the same way the air and oil that 
“feed”? the heart of the aircraft—the 
motor or engine must be freed from 
impurities to énsure maximum reliable 
performance. Vokes Filters are the lungs 
which ensure clean air and clean oil 
being delivered where it is required. 
They clean all the air and all the oil all 
the time keeping up a sustained fil- 
tration efficiency of 99.9 per cent. of all 
dust particles to 0.00004 in diameter. 

Vokes Air and Oil Filters are fitted to 
aircraft flown in all battle areas by the 
R.A.F., also Dominion and American 
Air Forces, Not only do Vokes Filters 
service all types of engine, radial or in 
line, but they are also used for gun 





VOKES FILTRATION & SILENCING CO. INCORPORATED, 
101, Park Avenue, New York, & VOKES (CANADA) LTD., 


1123, Bay Street, Toronto, Canada. 


Contractors to British and Dominion Governments. 


PAA) 4 


. DESIGNERS, PATENTEES & MANUFACTURERS 
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turret mechanism and hydraulic retract- 
able undercarriages. Vokes Filters are of 
course used on test-bed equipment in 
the world’s most famous aero-engine 
producing works. 

American engineers have for a long 
time adopted Vokes Air, Oil and Fuel 
Filters in many forms of industry— 
to mention one particularly—the pro- 
vision of filters for tractors operating 
usually in conditions where dust and 
sand storms are a perpetual menace. 
As on the battle fields where sand played 
such havoc with tanks and tractors, so 
in agriculture Vokes Filters with their 
easily cleanable or replaceable parts 
prove invaluable. 

Vokes have actually produced over 
3,000 models of their various filters and 
supply the necessary housing and duct- 
ings to secure sustained maximum fil- 
tration efficiency. Vokes are ready to 
produce any, type of Air, Oil or Fuel 
Filter to any size or capacity for any 
industry. It will surely pay you to con- 
sult and co-operate with the firm who 
are original pioneers and specialists in 
this vitally important work. 














VOKES MILLEVEE FILTER 
ELEMENT 


VOKES 


OIL FILTER 


VOKES OIL FILTER FOR AIRCRAFT 





VOKES FLAME TRAP SILENCER FOR AIRCRAFT 


- LONDON - S°W: 


OF AIR, OIL & FUEL FILTERS & SILENCERS 
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RE-SOLICITATION is the keynote for a vic- 
torious “‘mop up” in the Mighty 7th War Loan. 
Bond rallies plus continuous competition be- 
tween departments help to keep Bond subscrip- 
tions on a quota-topping climb. Strategic poster 
displays... showings of “Mr. & Mrs. America,” 
the Treasury film... distribution of the War 
Finance Booklet, “How To Get There,” and the 
handy Bond-holding envelopes play an impor- 


tant part. But, above all else, arrange to have 








NOW’S THE TIME FOR 


 Ofotte vic MOP-UP/ 


every employee asked once more—and person- 
ally urged once more—to meet his personal 
quota in the Mighty 7th! 

The Payroll Savings Plan is the mainstay of 
every War Loan—meeting your plant quota is 
vital to the success of the 7th! Remember we 
have to make two drives in 1945 do the work of 
three last year. Put on an intensive “mop up” 
final to help mop up the Japs, cut the tentacles 
of inflation—and lay the foundation of security. 


The Treasury Department acknowledges with appreciation the publication of this message by 


AVIATION 


* This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Co 
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FLEXIBILITY 


«in meeting 
your problem 


Does a special part 
for the product you 
make present a prob- 
lem in design—in 
materials — in costs? 
Call on our consult- 
ant service for help 
—no obligation to 
you. Our engineer- 
ing experience and 
our modern ma- 
chines are both 
geared to flexibility 
in the manufacture 
of cold-forged spe- 
In most 
cases, moreover, at a 
Saving in costs toyou. 


cialties. 


This Decimal Equivalents 
wall chart is accurate to 
four places and signalled in 
three colors. Yours at no 
cost or obligation. Just 
send us your name, title 


and 


See our Catalog in Sweet's 
File for Product Designers 


JOHN HASSALL 
Specialists in Cold-Forging 


126 Clay Street 
Brooklyn 22, N. Y. 


SPECIAL NAILS-RIVETS SCREWS 


address, 


INC, 


Since 1850 


SPECIAL NAILS RIVETS: SCREWS, 


SMIBIS SLIAIY SUN TWID9dS 
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“OurStaff of Acoustical 

Engineers 
is at Your 
Service’ 


lL. M. Heineman 
President 
Permoflux 
Corporation 


Permofiux engineering is directly responsible for many 
history-making war communication improvements. 
Ourdynamtc headphones, speakers, microphones, 
midget transformers and other acoustical products 
have made notable contributions in performance, de- 
pendability and progressive design. 


If in your development of communication equipment 
requiring acoustical components, you are interested in 
availing yourself of exceptional engineering, design 
and manufacturing talent, we invite you to turn over 
your problems to us. Our staff of competent acousti- 
cal engineering experts is ready and able to give you 
immediate cooperation. 





PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 339, ILL. 





ELECTRICITY 


| TO MEET AVIATION 
| AND AIRCRAFT INDUSTRY 
| POWER NEEDS 





ONAN ELECTRIC GEN- 
ERATING PLANTS provide 
reliable, economical power 
for many applications in the 
aviation industry. Available 
in 65 models including Air- 





borne, lightweight, compact 
types. Powered by Onan- 
built gasoline engines, these 350 to 35 F 000 WATT S 


electric —— are of com- 

pact, single-unit design. Built t 

lob ite ie aaidien, a0. ae —_ from 350 to —s — i 

tionary or mobile. .C. types from 115 to 660 volts; 50, 
60, 180 cycles, single or three phase; 


e Vv 400, 500 and 800 cycle, single phase; 

uccessfully used by P. A i . . 

pcre ity Ae ca gin also special frequencies. D.C. types 

ane s. — Air Forces—Air range from 6 to 4000 volts. Dual volt- 
oO —_ ° . . 

Alr Feree. oo age types available. Write for engi- 


D. W. ONAN & SONS neering assistance or detailed literature. 


3135 ROYALSTON AVE. Supply power for starter energizing... 
MINNEAPOLIS 5, MINN. radio navigation .. . battery charging 
. communications . . . cabin heat- 

ELECTRIC ing .. . airport and general lighting 
oe PLANTS . . . electrical repair tools .. . aircraft 


accessories ... many other applications. 


Model shown is from OTC light-weight series. 














; The men who build Logan Lathes place a 


premium on precision. They know how 

vital accuracy is. Not only Logan execu- 

tives and engineers, but also the men in the shops, 

share in an all out determination to keep the Logan 

Lathe the most accurate in its field. This accent on 

accuracy has done more than anything else to make 

the Logan Lathe outstanding in precision as well as 
i in rugged strength. 

| ge ge Common to al! Logan Lathes: Swing over 

/ 1042”; Bed width, 6-15/16”; Bed length, 43%”; Size 

i ners through spindle, 25/32”; ; Spindle nose diameter, threads 

per inch, 1/.”—8; 12 Spindle speeds . . 30 to 1450 r.p.m.; 

Size motor . Vy or Yp h.p., 1750 r.p.m.; Ball bearing 


spindle mounting; Drum type reversing motor switch and 
cord; Precision ground ways, 2 *"V'' woys, 2 flat woys 


LOGAN ENGINEERING CO... 
CHICAGO 30, ILLINOIS 


on eee casemate narnia can 
lm ——- : 
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AERO-SEAL Worm Drive Hose Clamps were spe 
cifically designed to meet strenuous service condi ill nort 
tions. The fact that millions of AERO-SEALS havegm egular 
done a good job of hose-clamping in thousands of insuran¢ 
Army and Navy aircraft is proof of their outstand 
ing value. High speeds, high pressures, and severe 
vibration characterize the strenuous service unde 
which these clamps must be leak-proof and failur 
proof. AERO-SEAL Clamps are distinguished b 
design features which assure dependable servi 
under these conditions — high-strength steel band 
hardened steel worm, non-welded interlock joint 
between band and housing, and narrow saddle 
AERO-SEAL Clamps made in all stainless steel are 
recommended for aircraft service conditions, wher 
strength, performance, and corrosion resistance af Thus C 
important considerations. We originated the AERO- oth 
SEAL Worm Drive design and thus can give youmyg er p! 
the benefit of longest experience in manufacturing ig crease 
this new _ better type of hose clamp. Use ber it v 
AERO-SEAL and be sure : 
of a good and reliable if life 
job of clamping. world-v 
iberali: 
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AIRCRAFT STANDARD PARTS CO. 
1715 NINETEENTH AVE., ROCKFORD, ILL 
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Accident: 


Insurance.... 


fr AIR 


PASSENGERS 
tno extra cost 


assengers in civilian 


planes on private or non-scheduled 
ommercial flights anywhere in North 
America can now have protection against 
il normal aviation hazards as part of 
gular Connecticut General accident 
insurance. 














Pssengers on commercial airlines can 
le protected while flying anywhere in 
he world, including transoceanic flights. 









These extensions of coverage, at no extra 
wst, apply to regular Connecticut Gen- 
mal accident policies now in force and 


being issued. 





Thus Connecticut General announces an- 
ither progressive step consistent with the 
increased use of air travel. Last Novem- 
let it was first in announcing extension 
of life insurance protection to cover 
world-wide flying, and recently it also 
liberalized accident insurance for airline 
personnel. 









f you use, or plan to use, air travel at 
ll, you should obtain full details about 
Connecticut General’s broadened protec- 
tion, Any representative will be glad to 
give you information. 


CONNECTICUT 
GENERAL 


FE INSURANCE COMPANY 


HARTFORD, CONNECTICUT 
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e Young Oil Temperature Regulator . . . specially 
developed to automatically keep aircraft engine 
oil at proper temperature 














ACTION .. . fast and dependable . . . that’s what’s 
required of equipment which must keep pace with the 
stern demands of the sensational ‘Thunderbolt.’ 
Hordes of these superb fighting ships will be treating 
the Japs to the same medicine that made the Nazis yell 
“uncle.”? Right along with each one will go a Young 
Aircraft Oil Temperature Regulator, proudly cutting 
warm-up time and providing the urgently needed anti- 
congealing characteristics for high altitude operation. 
Fast company? Yes, but Young is used to it, pioneering 
in the building of better heat transfer equipment. 
Whatever your aeronautical heat transfer requirements 
or problems . . . Young Engineers stand ready to help. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Intercoolers e Heat Exchangers e Engine Jacket 
Water Coolers e Unit Heaters e Convectors e Condensers e Evaporators e Air Conditioning Units e Heating 
Coils e Cooling Coils ¢ and a complete line of Aircraft Heat Transfer Equipment. 
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Concentric Transmission Line 





wt Standard Product 
Since 1934 


@ Ten years of experience in build- 
ing concentric transmission line 
and associated ifmpedance match- 
ing equipment assures you highest 
quality and workmanship. 
Doolittle lines are made in sev- 
en standard sizes. Each line uses 
seamless copper tubing for the 
outer and inner conductor, except 





Types C-1 and C-6 which use solid Carefully designed fittings and WRITE 
inner conductors. The insulating accessories for any requirements FOR 
heads are made of low loss cera- fe also available. 

mic—impervious to moisture—, Special sizes are made to order. CATALOG 
spaced and fastened securely for For engineering information con- AND 


maintaining proper electrical apd 


cerning installation and use, feel 


Sa 
a 
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Photo shows battery charging application ~' 
of Mines Molded Rubber Connectors, ~. 





There’s a Water-Seal 
MOLDED RUBBER 


CONNECTOR 
Designed For Any 
Portable Power 


mechanical characteristics. 


PYooclt@ arose, INC. 


free toconsultourengineeringstaff. PRICES 





Builders of Precision Communications Equipment 
7421 SOUTH LOOMIS BLVD., CHICAGO 36, ILLINOIS 











This can't Happen 


IN 
ELLIOTT'S se 


HAMILTON 
Steel 
Shallow Drawer 

Unit 






Patented tracing lifter in each shallow drawer 
brings the sheet you want to the top immediately 
and without creasing, tearing or wrinkling. 


The lifting action is smooth and easy. Tracing 
can be refiled easily and without damage. Sheets 
| cannot curl or creep over back of drawer. 


Units are interlocking, non-sagging. 
Write Dept. M for full information 


j-— 


B. K. ELLIOTT COMPANY 


DRAWING MATERIALS—SURVEYING INSTRUMENTS 


Pittsburgh e Detroit e Cleveland 

















Supply Application 


Many types and sizes of 
Mines Molded Rubber Con- 
nectors have been developed, 
making them adaptable to 
almost any application where 
power is transmitted by 
portable cable. Stationary 
receptacles are also avail- 
able for each portable type. 


Molded on the desired 
cable length for the work to 
be done, Mines Cable Con- 
nectors become a part of the 
cable itself. 


The spring pressure female 
contacts and the water-seal 
assure you a safe, positive 
connection with the male 
connector for efficient power 
supply to any machine un- 
der all plant conditions. 


Mines Water-Seal Connec- 
tors are available in single 
conductor and multi-con- 
ductor types. 

Our engineers will gladly 
work with you in solving 
portable power transmission 
problems on capacities up to 
5000 volts and 325 amps. 


>, RAY Write for Bulletin 


MC-106. 
MINES EQUIPMENT 
COMPANY 


4205 Clayton Avenue 
St. Lowis 10, Missouri 
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Check List Holder Assembly 
No. A.A. F.-39D-3922 





TRANSPARENT Scidcs Grp 








IT IS gratifying to obtain 





prompt shipment of materials 
and parts! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrence at plants where Booth 
“prescription”’ felts — precision 
die-cut to specifications — are 
overcoming critical material 
shortages. Aircraft and other 


vital war industries thus bypass 





many a production problem! 


THE BOOTH FELT COMPANY b Id , BOMBER . 
48219th Street | Brooklyn, N. Y. ... to builag BL | 
745 Sh Street Chicago, Ill. 
une att: ser Airplane structural specifications call for a multitude of pipe and ? 


= “ wees? vier 8 Foy ‘of tube bending operations in which Swan Specializes: among them | 
S.AE. felt oe pes, with spe we ne engine ring mounts, landing gear forks, exhaust manifolds, car- , 
tion tables. Write for it. (No buretor insert tubes, directional finding loops, oil lines and 
sales follow-up.) hydraulic lines. Swan Engineering handles these and other | 
close-tolerance pipe and tube bending jobs on a production : 
2070 basis, meeting rigid delivery dates. Swan’s specialized plant 
facilities and modern streamlined production methods have 4 
eifected savings in time and money for an impressive list of Se 
America’s foremost plane manufacturers. Consult a Swan &: 
technician on your bending requirements! Our eugineering 
department welcomes your special enquiries. 






TRADE MARK 


PRECISION CUT 
FELT PARTS 


BENDING IS OUR BUSINESS 
SWAN ENGINEERING COMPANY, Ine¢. 


744 Frelinghuysen Avenue Newark 5, N. J. e 
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CHAMBERSBURG 
CECOSTAMP 


A high production, impact- 
type stamping machine for 
drop-stamping light- 
weight, high strength, sheet 
metal parts of high ductil- 
ity. The Cecostamp over- 
comes the resiliency of 
hard-to-form metals, such 
as stainless steel and alu- 
minum alloys, and gives 
them a permanent set at a 
higher rate of production. 
The Cecostamp embodies 
ease of control, flexible 
performance and rapidity 


of output with economy. It is in use in most of the 
aircraft manufacturing plants in the United States, 
Great Britain and the U. S. S. R. 


Details in Bulletin No. 276 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 























ewest 
KOEHLER DRAIN VALVES 
K1440B 
EASILY ADAPTED 
to 


YOUR DESIGN 





Koehler Drain Valve K1440B 


Poppet Type including Koehler feature: 
Two Positions ‘'Open and Closed."' Auto- 
matically closes when not in locked 
Open Position. 


Thousands of Koehler Poppet Type Oil Drain 
Valves are replacing other types at modifica- 
tion centers and being flown direct to fighting 
fronts. “ 
Let us help you adapt the Koehler Puppet 
Valve principle to your design. It has proved 
ideal for many uses. 


FOR FAST DRAINING 
OF OIL - FUEL - COOLANTS 


1. Draining Oil from Engine 


2. Replaces "Y" Type Oil Drain 
Valve 


Ww 


. Draining Oil Sump Tanks 


es 


. Draining Fuel Tanks 


. Draining Cooling Systems. 





KOEHLER AIRCRAFT 
PRODUCTS COMPANY 


814 Vermont Ave., DAYTON 4, OHIO 
Producers of Aircraft (oil and fuel) valves since 193! 


——, 
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1) IMPERIAL 


AVIATION 
SERVICE EQUIPMENT 






FASTER 
SOLDERING 
WITH THIS 
IMPERIAL 
OUTFIT 


The many sol- 
dering and braz- 
ing Operations re- 
quired in aircraft 
repairs are con- 
veniently han- 
dled by this out- 
fit. Unit requires 
only a small acet- 
ylene tank since the torch tips draw 
necessary oxygen from the air. Thus 
this equipment can be taken right to 
the work. Torch provides a very hot 
flame. 


Outfit includes 4 different soldering 
tips and soldering iron—all usable in- 
terchangeably on torch handle. Suit- 
able for light, medium or heavy work. 
Necessary hose, clamps and tank con- 
nections furnished. 


IMPERIAL AIR NOZZLE 


Catalog No. 32 







Aircraftshops 
will find that 
Imperial Air 
Nozzles at sev- 
eral convenient 
stations will 
Save steps — speed up service opera- 
tions. Ideal for blowing dirt, chips, 
moisture; cleaning out fuel lines, etc. 
Button control. Comfortable grip. 4,” 
Fem. I.P.T. connection. 


Catalog No. 47-A . 


THE IMPERIAL BRASS 


MANUFACTURING CO. 





1204 W. Harrison St., Chicago 7, {illinois 
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Zul t POSITION ) 
BOTH Outstanding FEATURES OF 
GENERAL CONTROL COMPANY’S 
MODEL MCM “MIDGET” SWITCH 





The Model MCM “Midget” Lever Switch has the 
unique feature of FULL THROW in both lock and 
non-lock positions. By means of a stainless steel 
detent track insert*, the “Midget” may be supplied 
with (1) lock on each side of neutral; (2) lock one 
side, non-lock on other; (3) lock one side, no 
throw on other; (4) non-lock on each side of 
‘ i . neutral; (5) non-lock one side, no throw on other; 

ing for which a locating (6) two-position operation: 

So be provided. Conventional switches have reduced spacing 

The “Midget” is com- between contacts in the non-lock position because 

pactly constructed for of limited travel. The “Midget” completely allows 
. restricted _— Write full spacing—and remember, the “Midget” weighs 

for further details. only 344 ounces with 12 contacts! It is only 

*PATENT PENDING 234” long x 114” wide x 14” thick. 


“’N GENERAL CONTROL COMPANY 





Another exclusive 
“Midget” feature ‘is 
the single hole mount- 











a / 
= 207 SOLDIERS FIELD ROAD. BOSTON 34, MASS 








with the 


FULMER 


AIRCRAFT 
P>/ROD BORER! 









N° hand scraping or fitting is required when the 
Fulmer Aircraft Rod Borer is used for boring con- 
necting or articulating rods. In the hands of any compe- 
tent shop mechanic, this machine produces a super- 
smooth finish on any type rod up to 14” centers. 


The holes produced are round, straight, parallel and 
in the same plane .. . ready for assembly into the engine. 


Facing or chamfering of the bearings can be done 
quickly on the Fulmer Rod Borer with precision accuracy. 
Widely used by our Armed Forces. Write today for 
complete information. 


geplt FM 


HONING MACHINES 
ROD BORERS 
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Ask your operators 
what electric drill to buy. 
You'll find many will answer, 


"Buy me a ‘Clark,’ will ya?" 


With men who use electric 
drills, the Clark drill stands 
supreme. Use this user expe- 


rience as a yardstick in pur- 


chasing. 





drills ¢ grinders © sanders 





Jas. Clark, Jr. Electric Co. 
| 612 Bergman St., Louisville 3, Ky. 
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DEPENDABLE 


M-DONALD 


ok) ae [oy & 48 3% 


Plate 891—McDonald 
114,” Hose Nozzle 
(Patented) 












Plate 942-S—McDonald 

SHOCK-PROOF Hose 

Nozzle 114” and 114” 
(Patented) 





Plate 961—McDonald 
FUL-FLO Hose Nozzle 
1” and 1%” 


McDonald, one of the largest 
manufacturers ih its field, is a 
thoroughly reliable source for 
hose nozzles, swing joints, foot 
valves, emergency and other 
valves, vents, pump valve mani- 
folds, line strainers, hand rotary 
pumps and other products de- 
signed to add speed and safety 
to the movement and stor- 

age of oil and gasoline. 







A.Y. M°DONALD MFG. CO, 


DUBUQUE, IOWA 








LESS DEADWEIGHT 


with 


—hAyhne 


SANDWICH CONSTRUCTION 


for partitions, flooring and 
all other interior equipment 


You actually save hundreds of pounds per 





plane when you use Skydyne airborne 
equipment. For the famous Skydyne Sand- 
wich Construction combines less weight 
with greater strength than is possible by 
any other process. Skydyne is the perfect 
solution for the smart, streamlined passen- 
ger accommodations and airborne equip- 
ment now on your drawing board. 


RESISTS SOUND ... 
HEAT... VIBRATION 


Form-molded on a balsa, cork or light 
synthetic material, Skydyne is laminated 
with aluminum, fibre glass, papreg, ply- 
wood or other facing material—giving a 
smooth, attractive, rivet-free surface. Com- 
plex shapes and curvatures are readily 
attained, and Skydyne's high resistance to 
transfer of heat, cold, vibration and sound 
is of special importance in luxury plane 
construction. 


LIGHTER, STRONGER 
PLANE COMPONENTS 


Skydyne aeronautical engineers pioneered 
the Sandwich Construction for aircraft sur- 
faces—as well as for all interior equipment. 
They will be glad to confer with you at any 
time on your specific problems — and to 
help you BUILD LIGHTER PLANES ..- 
FOR LARGER PAYLOADS .. . WITH 
SKYDYNE! 


WRITE FOR THIS BOOKLET 
describing many uses for Skydyne 
Sandwich Construction. 


Shh Tie 


PORT JERVIS, NEW YORK 


—7_ 
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As a screw-locking anchor nut and for metal-to-metal 
riveting. the Dill Lok-Skru fastener has unequalled ad- 
vantages in design engineering and production time 

§ gaving. Its practically unlimited utility has provided 

! quick answer to fastening problems throughout the 

aviation industry. Installation of 150 to 300 per hour is 

@ one-man operation. 





2 insert LOK-SKRU 


(Types with flat, flush, counter- 
sunk or spacer head. Sizes as 
required for metal thickness 
and hole diameter.) 














3 Riveted securely 
; by drawing sleeve 
1 against inner side of 
' metal with special 
! power or hand tool. 











4 
'4 Attachment fastened 
: by screw locked in 
1 anchor nut. 











Hand information | on the many uses and ap- 
—— of Lok-Skrus in airplane construction 
with data on types and sizes. 


THE DILL MANUFACTURING CO. 


FACTORY BRANCH 
700 East 82nd St. 1101 S. Flower St. 
CLEVELAND, OHIO LOS ANGELES, CALIF. 


FASTENERS 


THE AVIATION STANDARD FOR SCREW-LOCKING 
ANCHOR NUT USES AND METAL TO METAL RIVETING 
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Make Sure of your 
Engine Mechanic s License! 


Prepare for your CAA exam with this practical 
Question and Answer book. 


Here are hundreds of CAA examina- 
tion questions and the correct answers 
designed to test your knowledge and 
provide the practice you need in ac- 
tual examination procedure. The ques- 
tions cover all the necessary material 
for a CAA airplane engine licensé-—~ 
the answers are clear, up-to-date, ac- 
curate, the kind of information you 
will be expected to give on the exam. 
Use this book to check up on your 
weak points, to acquaint yourself with 
the type and scope of the examination, 
to insure yourself in advance of a 
better grade. 





Airplane Engine Mechanics 
Questions . and Answers 


By ROLLA HUBBARD 

Instructor, Flight Engineer School, Pon 
American Airways; Instructor for N.Y-C. ° 
Board of Education War Industries 
Training Program; Licensed Airplane 
and Engine Mechanic, Ground Instruc- 
tor, and Pilot 


and AUGUSTIN DILWORTH 

Inspector, American Export Airlines; 
Consulting Editor of Aviation Redbook; 
Formerly Instructor in Manhattan High 
School of Aviation Trades; Licensed Air- 
plane and Engine Mechanic and Ground 
Instructor 


McGraw-Hill-Whittlesey Practical Manual 
206 pages, 74 x 44, 7 illustrations, $3.00 


A practical manual to help you prepare for licensing by the 
Civil Aeronautics Administration. The full scope of the engine 
mechanic’s work is covered in nine big sections dealing with 
power plant principles, engine operation and testing, maintenance 
and procedure, and the various “airplane systems. Each section 
starts with a brief outline of fundamentals to help you review 
essential background material.' Then from 50 to 200 questions 
on the subject are given, including both multiple choice and essay 
types, followed by the correct answers. 


Read this list of chapters 





CAA Regulations and Prepa- 
rations for Licensing Engine 
Mechanics 

Power Plants in General 

Lubrication and Oiling Sys- 
tems 


Fuels, Induction and Fuel 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW HILL BOOK CO., Inc., 330 W.42nd St.,New York 18,N.Y. 


Send me Hubbard and Dilworth’s Airplane Engine Mechanics 
Questions and Answers for 10 days’ examination on approval. In 
10 days I will send $3.00, plus few cents postage, or return book 
postpaid. (Postage paid on cash orders.) 
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(Books sent on approval in U.S. and Canada only.) 


Systems, and Carburetion 
Ignition and Electrical Sys- 
tems 
Engine Instruments 
Engine Operation and Test 
Cooling Systems 
Propellers 
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LIBERTY 
AIRCRAFT 
MIRROR 


The of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
ately. 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 


LIBERTY 


LIBBEY-OWENS-FORD GLASS COMPANY 


BRACKENRIDGE 
PENNSYLVANIA 














Fer continued 


eutstanding pro- 
duction Liberty has been granted 
a renewal of the Army-Navy 
Production Award, 
them to add a star te their 
“E” flag. 




















4310 
BOMBERS 


ee LOST"! 


*THROUGH HEAD AND EVE 
INJURIES ALONE IN 1943 


29,700,000 man days were lost in industry 
due to head and eye injuries alone. Sto 
this waste of manpower and money wi 
proper —_ protection. Look to Sell- 
strom specialists for superior products— 
light weight, comfortable safeguards a 
worker will not remove. Our No. 324 ace- 
tate shield shown below gives protection 
to forehead and chin as well as to the face. 
Council 


Will not inter- 
No. 324 


fere with wear- 
MANUFACTURING CO. 


ing of prescrip- 
663-6 N. ABERDEEN ST. ¢ CHICAGO 22, ILL. 


tion glasses. 
From your 
GoggleseHelmetseShieldseRespirators 


jobber or write 
direct. 


*Statistics 
fromOWI 
and Nat'l 
Safety 

















a Solves the Problem of 7 
Mailing List Maintenance! 


Probably no other organization is as 
well equipped as McGraw-Hill to 
solve ft complicated problem of 
list maintenance during this riod 
of unparalleled change in industrial 
personnel, 


McGraw-Hill Maili Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 
are guaranteed accurate within 2%. 


When planning your direct mail 

_ advertising and sales promotion, cen- 

sider this unique and economical serv- 

ice in relation to your product. Details 
on request, 











WAL 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 


























Roe West 42nd St., New York, 18, N. at 










A “‘WAR 
VETERAN”’ 


WITH A 



















A FEW JOBS MOTO- 27,000 

TOOLS DO BETTER RPM 
AND FASTER 
O Sharpening 0 Cleaning 0 Sanding 
©) Burnishing 0 Rasping O Drilling 
D Engraving 0 Brushing © Inlaying 
0 Touching Up (J Dressing OD) Sawing 
0 Mortising © Burring 0 Scoring 
‘DD Polishing OC Grinding O Cutting 
0 Finishing 0 Routing 0 Carving 





Long before Pearl Harbor, Dremel 
MOTO.TOOL won its spurs tackling tough 
shop jobs. Since then, war production 
and the establishing of far flung repair 
and assembly bases by our armed forces, 
quadrupled the already healthy demand 
for these mighty little midgets. 


MOTO-TOOL owners and operators con- 
stantly discover new ways to save time 
and costs with these pocket size machine 
shops. Girls quickly become proficient 
users, because Moto-Tool weighs but 13 
ounces, is shaped to fit the hand. Arma- 
tures are balanced to prevent vibration. 





























Thousands of Moto-Tools have helped to 
establish production records by General 
Electric, Westinghouse, Remington Arms, 
Ford, Nash-Kelvinator, Consolidated Air- 
etc. And 
of every 


craft. Northrup, Douglas, 
Moto-Tool has the respect 
branch of the U. S. forces. 


Model 2 Moto-Tool develops 27,000 rpm. 
—proper speed for clean, smooth, accu 
rate work and long life from points and 
cutters. Sturdily built with shockprod 
housing, oil-less (oil sealed) bearings. it 
operates on 110-120 v. AC-DC current. 


Ask your Mill Supply salesman abou! 
Dremel Moto-Tools and accessories, 
write the factory or representatives be- 
low. Prompt shipment on orders 
proper priority. 


DREMEL MANUFACTURING 
Cc 


Dept. 515F, Racine, Wis. 


Representatives: Federated Sales, 2437 W. Valle. 
Alhambra, Calif.; Mill Factor Products, 53 W. Broad 
way, New York, N. Y.; F. W. F , 137 — 
Boston 10, Mass.; J. J. Backer, 232! Second ' 
Seattle, Wash. 
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Landing gear parts of Ampco Metal — typical of the many Ampco Metal 
parts which are standard equipment in aircraft propellers, engines, land- 

As in ractically every other American-made plane ing gears, tail wheels, windshield wipers, and similar sub-assemblies. 

now flying, Ampco Metal parts are used in the 

Fairchild Cargo Plane, known as the “Flying Box- 

at.”,.. At critical points—subject to wear, impact, 

fatigue, or corrosion — parts of Ampco Metal last 

several times as long as ordinary bronzes. Ampco 

offers a series of engineered alloys to meet severe 

operating conditions, The desired characteristics are 

maintained through quality-control methods which 

have been developed through more than a quarter-cen- 

tury of specialize re ... Ampco is prepared to 

help you adapt your design for practical production, and 

to fabricate the part by ay of the commonly-used metal- 

working processes, in the completely-equipped Ampco ©) ; 

plant. Cal in an Ampco field Sdaindek ie the os ad PRP Binet FAINT) nea ee — 


Ampco field office, or write us regarding your problems. ee ee a ~  Mitwaukes 4, Wiscensin 
of copper-base alloy Ampco Field Offices 


Write for technical bulletins on aircraft parts. parte, in Principal Cities. 


NIAGARA MACHINE & TOOL WORKS, BUFFALO, at 
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Here it is, the NEW 1945 edition! 
Forty pages of complete informa- 
tion. graphically presented, on 
Kinnear upward acting doors for 
every purpose. It shows why 
Kinnear Doors are so widely pre- 


ferred. Kinnear Rolling Doors 


feature a sturdy, flexible, inter- 
locking steel-slat curtain and 
space-saving coiling upward 
action. Kinnear sectional type 
fo Colo) ¢-Mmo bole Molec =) Mod Col-00d-1- od d-Med (= 
presented. Send for your FREE 
copy of this useful door book to- 
dayl Write to The Kinnear Mfg. 
Co. Factories: 1440-60 Fields Ave., 
Columbus 16, Ohio and 1742 
Yosemite Ave., San Francisco 24, 
Calif. 


Offices and agents in 
principal cities 


INNEAR 


ROLLING DOORS 











ARMSTRONG 


Chrome-Vanadium SOCKETS 


@ Standard with leading motor builders 
Socket Wrenches comprise a complete line 
of accurately made, finely finished sockets, 
all standard sizes and types from tiny Mini- 
atures to great Construction Wrench 
Sockets (not illustrated). 


Unique to the ARMSTRONG Socket 
Wrench Sets is the patented Drive-lock that 
locks socket to driver, driver to ratchet and 
extension to extension— makes of each 
assembly a rigid tool that meets industrial 
requirements of strength and safety. 


9 types. All sizes. 
Double Hex and Double Square 


Write for Catalog C-39a 


ARMSTRONG BROS TOOL CO. 
“The Tool Holder People” 


348 N. Francisco Ave. Chicago 12, U.S.A. 


Eastern Warehouse & Sales: 
199 Lafayette Street, New York, N. Y. 








You’re Right in the Center of 


WHATS BONNem 


IN NEW YORK 


when you stay at The Roosevelt! 
Theatres, shops and business 
districts are just a few minutes 
away ...and every comfort is 
assured by Hilton service. 


Rooms with Bath from $4.50 


ROOSEVELT GRILL 


The home of GUY LOMBARDO 
and other famous orchestras. 


Dean Carper 
madiso™ Ave: 


oG 
Direct entrance! 





OTHER HILTON HOTELS INCLUDE 


Chicago: The Stevens 
Dayton: The Dayton-Biltmore 
los Angeles: The Town House 
C. N. Hilton, President 





| by doing 








How to 
save time 





more reading 


That is a profitable paradox 
for you. More true today than 
.perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 


And we most emphatically 
mean both the editorial and the 
advertising pages. 


Just one new idea gleaned 
from these pages . . . a method 
for doing something better or 
faster or easier or at lower 
cost, may alone save you far 
more than a year’s reading- 
hours invested in this and 
other worthwhile business 
papers. 

Many people have found 
this a fact . . . not only once, 
but time and time again. That's 
significant . . . with time so 
precious today. 


Good advertising speeds infor- 

mation from those who have 

it... to those who need it. 
———— 


* 


McGraw-Hill 
Publishing Company, lac. 


330 West 42nd Street 
New York 18, N. Y. 
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The 
CURTIS UNIVERSAL JOINT 





w= 


OFFICIAL U. S. NAVY PHOTO 


(FIRST CLASS ) 


In the thousands of controls on the vast 
fleet of naval vessels now sailing the 
oceans of the world — Curtis Universal Joints are playing 
important roles. 

Tankers, submarines, battleships, cruisers, carriers, etc., 
require a multitude of valves, steering apparatus, and other 
mechanisms where transmission of power or positive control 
of shafting around corners or at angles is necessary. 

Here too, as well as in the aeronautical and machine 
tool fields, dependable, smooth action with minimum main- 
tenance is essential. Curtis ‘““Standards’’ for universal joints 
meet and exceed requirements of latest Navy Specifications. 

Why not let Curtis Engineers, with their 20 years of prac- 
tical knowledge and experience, help you solve your 
universal joint problems? 


, 
Joints for aircraft applications carry this A.A.F. “Approved Quality 
Control’ rating stamp. 


Write for technical data and useful templates 


U) CURTIS UNIVERSAL 
JOINT CO. INC. "22° 


; SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 
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An Efficient 
work-bench 











RIFEEIb 
Portable Tristand Vise 


@ This roomy Tristand folds up snugly, carries easily, 
sets up solid anywhere you need it. Screw-down feet 
and ceiling brace if you want them. Lots of space for 
oil can and dope pot, plenty of er 

slots to hang tools. It hasa pipe ¥ 
rest and 3 handy pipe benders 
— and an efficient vise with 
LonGrip jaws, easy on polished 
pipe. Buy it for easier work— Tristand | 


Chain 
at your Supply House. Vise. 









WORK-SAVER PIPE TCOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 

















_ 





How to fly safely 


Practical rules for any pilot who wants to 
become a “million miler” 








Here is a brand new approach to the problem of safety in 
flight—it analyzes the danger periods which all pilots go 
through, explains why and when they come, and shows you 
that they can be avoided. It tells you how to acquire the 
right mental attitude, correct technique, and the knowledge 
of what to expect—the three things that make up the 
formula for safe flying. This is a “must” book for all 
pilots—a book that will help you to learn by the mistakes 
of others—not by your own. 


SAFETY 
AFTER SOLO 


By JOHN R. HOYT 
Lt. Comdr., USNR (Naval Aviator); formerly Superintendent of Avia- 
tion Training, U.S. Naval Air Station, Grosse Ile, Michigan; Inspector, 
General Inspection Division, Civil Aeronautics Division. 


336 pages, 534 x 84, 51 illustrations, 6 tables, $3.00 


This is a clearly written, simple explanation of the facts every 
pilot must know to fly safely. It covers recent advances in 
aeronautics, both in practical flying and in the psychology of 
flight, giving you up-to-date, accurate information on methods 
and techniques for cross-country flying, essential facts about turns 
and loading, practical pointers on passing the CAA examina- 
tion, important information on night flying, avoiding dizziness 
in turns, use of oxygen, etc., etc. 


Read this list of chapter headings 


PA > ! ae oy Sed yy wat 10. How to Check Your Plane 
- The Right Mental Attitude PART I1t: Getting That CAA Certificate 
rr er |: ~.ormeaaaaea 11. How to Fly Sixty Minutes an Hour 
ee aie Icing 12. Five Difficult Maneuvers Made Easy 
Compass Courses 13. Good Morning Inspector! 
What to Do in a Forced Landing PART IV: For Every Pilot _ 
. Planning and Making a Cross-coun- 14. How to Use the Eyes at Night 
try Flight 15. Night Flying 

16. Avoiding Dizziness in Turns 
PART 11: Avoiding the Danger Period 17. If You’re a New Instructor 


ney eie 


8. Sharpening the Senses 18. How High Can You Fly? 
9. What Every Pilot Should Know 19. The Best Pilots Become Scared 
about Turns 20. How to Get 10,000 Hours 


W/ McGRAW-HILL 
ro) Py-N 1 4:10)'7- Van deltl ze). 


es BOOK CO., Inc., 330 W. 42nd St., New York 18, 


Send me Hoyt’s Safety After Solo for 10 days’ examination on 
approval. In 10 days I will send $3.00, plus few cents postage, 
or return book postpaid. (Postage paid on cash orders.) 


eng TNT erry Pee erie ee Le TLC eee” hak 
Company 


Position 





(Books sent on approval in U. S. only.) 
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Linear “Par” Packings help 
H-P-M Fastraverse presses 
maintain the efficiency and 
fast operating cycle made 
necessary by today’s faster 
speeds for the pressure 
Processing of metals. 
Hydraulic equipment 
manufacturers can rely 
upon Linear's thoroughly 
dependable fluid tight 
seal, from zero to peck 
pressures. 
Manufactured from six 
compositions, each for o 
specific service, Linear 
“Par" packings’ precision 
design, exacting produc- 
tion methods and meticu- 
lous inspection, make them 
the choice of many lead- 
ing designers of the most 
modern hydraulic equip- 
ment. 






Photo and sketches 
courtesy of The Hydrau- 
lic Press Mfg. Co., Mt. 
Gilead, Ohio, U.S.A. 








Application of Linear 
“Par’’ packings to H- 
P-M Fastraverse Triple 
Acting Press . . . (1) to 
Main Cylinder (2) to 
Upper Blank Holder - 
Cylinder (3) to Lower 
Blank Holder Cylinder. 


Sample packing rings sent upon request. Engineering 
consultation always available. 


TINEA 


INCORPORATED 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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A COMPLETE LINE OF 


ABRASIVES 
TEXTURES 


For an extensive variety . 
of Close-Tolerance, Precision 


IN 





BURRING-FINISHING-POLISHING 








WHEELS BLOCKS RODS __ STICKS 


Brighthoy TUFF-TEX Tougher texture for finishing 
hard metals. The tougher binder accents the abrasive 
action, yet retains the soft rubber cushion, finishing 
and polishing in one operation. 


Brightboy FINE-TEX Smoother, finer texture for work 
on softer metals, producing special finishes and for 
applications where the coarser wheel might not be 
suitable. 


Brightboy STANDARD Brightboy STANDARD texture 
is a favorite for burring, finishing and polishing on the 
widest variety of metals and metal parts. 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co. Newark 7, N. J. 
DON 


Bri ¢ 
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RUBBER-CUSHIONED 
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For 


A Nation at WAR 


Our factories are producing for a nation at 
war and our merchants are serving their cus- 
tomers under difficult war-imposed condi- 
tions. The modern, coordinated Rail and Air 
Express Service is doing its utmost to carry 
speedily today’s urgent shipments over the 


nation-wide network of railways and airways. 














hamess for a modern pegasus... 






















Airways 
@ Dependable solder-bonds—like thousands of other details of 
construction, maintenance and operation—are vital to the per- 
formance and safety of the great Pan American fleet. Solder- 
bonds aboard the famous Flying Clippers*myst hold under all 
operating conditions. P 

@ Kester Cored Solders provide the precise ‘solder-bond depend- 
ability Pan American requires. They are virtually mistake-proof 
in application, because they contain positive-acting flux. Flux and 
free-flowing alloy are applied in one quick, easy operation. 

@ The solder-bonds thus formed not only are clean, but hold 
against shocks, vibration, bending, twisting, and contraction and 
expansion caused by temperature changes. 


ues 


—s 






. . > 4 the 
@ Kester Rosin-Core Solder is laboratory-perfected for electrical Pegasus, ' E gyeatoo! + bod the 
work. The patented, plastic rosin flux will not cause corrosion ancients, is for ov the sky today- 






—— ° ° ° e e ° sepower in 
or injure insulation. Dangers of short circuits are eliminated. “— 


Terminals are permanently protected. 

@ Kester Acid-Core Solder is laboratory-perfected for general 
work. The core will not leak. The flux is a rapid-acting, all- 
purpose flux. ® 

@ The complete Kester Line includes just the right strand and C ALLITE electr i 

core sizes, and alloy and flux combinations, for each of the sol- 0 es are il p 


der-bonds you form. And Kester’s 46 years’ solder experience and 
laboratory research are at your serv- 
ice. Kester engineers will be glad to BENDIX- SCINTILLA MAGNETO 
assist you on any solder problem. 

) 


*: BUY WAR BONDS x 


KESTER 


SOLDER COMPANY 
4206 Wrightwood Avenue 
Chicago 39, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 

























TANDARD equipment for major aircraft engine manu- 
facturers are Bendix-Scintilla magnetos, harnesses 
and switches. For the Pratt- Whitney R-1830 and R-2000 
engines, which power some of our best war planes, 






Bendix-Scintilla makes the ignition system pictured 
here, 1n which Callite tungsten electrodes are small 
but vital parts. 


( 


ian Callite’s special knowledge of tungsten metal- 
lurgy, applied to electrical contacts, contributes to 
dependable performance in high precision products. In 
our wide range of standard types, you may find the 


shapes and materials you require, or we will assist you 


in developing special designs. Callite Tungsten Corpo- 
ration, 545 Thirty-ninth St., Union City, N. J. Branch 
Offices: Chicago, Cleveland. 


_ KESTER 
Cletnel Sotilers— 


Tungsten, molyb- 
denum, silver, 
platinum, pallet 
um and alloys of 
these metals. Cal- 
liflex Thermo- 
static Bi-Metals. 
Send for bulletins. 








STANDARD nm SewpOUuUSsS TRY 
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flutter, and adds year: 
serviceable life. 


For superior performance, strength, and 
dependability born of 21 years’ experience 
in propeller craftsmanship—use a Fahlin. 


WHY FAHLIN PROPELLERS 
DELIVER SUPERIOR PERFORMANCE 


FINEST MATERIALS. Each propeller is made of se- 
lected birch lumber—thoroughly seasoned. 


FINEST FINISH. Special, ~ j quality Zapon var- 


nish furnishes extra over-all protection from the 
elements. 


PERFECTLY BALANCED and calibrated. 


DOUBLE THICKNESS TIPPING provides greater 
strength on tips and —e~ edge. Another plus- 
factor éf Fahlin propellers. 

TRIPLE TIPPING AREA. Fahlin design includes more 
than the usual tipping area, thereby assuring last- 
ing efficient service. 

MOISTURE VENTS on tips and leading edge prevent 
warping, and maintain proper balance. 

FLIGHTEX COVERING on blade tips gives added 
—- against cracking — reducing strain still 
urther. 


FREE folder sent on request—gives full 
details of Fahlin features. Write TODAY 
for your copy. 





Se, 
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OF THE UDYLITE 
FULL AUTOMATIC 
PLATING MACHINE 


@ Since its introduction less than a year 
ago, the Udylite "Packaged"’ Full Automatic 
has won an “all out” acceptance. 

Dozens of installations have been made 
and their performance has been almost un- 
believable. Complete installations have 
been made and production rolling off the 
machine 72 hours after the machine arrived 
on a freight car at the plant. 

There has never been anything like this 
new Full Automatic . . . compact, low in 
cost, easily movable, versatile in use, 
quickly convertible and standardized in size 
and construction, this machine represents 
one of the finest investments in finishing 
equipment you can make today. 

Present owners say the Full Automatic 
has exceeded their greatest expectations. 
Let us explain its many unusual features to 
you—write for our illustrated bulletin. 


1651 EAST GRAND BOULEVARD + DETROIT 11 MICHIGAN 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Just Published 
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How to SPEED UP 
SETTLEMENT Of 
Your TERMINATED 
WAR CONTRACT 


By 
J. K. LASSER 


C.P.A. in New Jersey and 
California; 
Chairman, Institute of Federal 
Taxation, New York University 





175 pages, 8Y2 x 11 
$3.50 


Paves the way for quicker, smoother settlement of 
your war contracts—Helps you get maximum 
allowable amounts 


HIS brand new J. K. Lasser guidebook shows, step by step, 

what to do, how to do it, when to do it—how to handle your 
plant operations, inventories, and settlements before and after 
you receive a termination notice. A boon to every concern, small 
or large, doing business under a War or Navy Department con- 
tract or a subcontract. Written in the same crisp, point-by-point 
manner as the author’s famous tax guides, it actually blueprints 
a short cut through the seeming maze of procedures, require- 
ments, forms, etc., you face in termination of your war contract. 
Start using it at once, to pave the way for smoothest, quickest 
settlement, and to aid in getting the maximum allowable amount. 
@ Complete: Covers everything; inventories, costs, how to handle sub- 
contractors, how to make up claims, how to get financing during settle- 


ment, how to negotiate a settlement, how to appeal, etc. Includes a full 
guide for subcontractors. 


@ Clear: Covers subject in many detailed sections, fully explaining 
each step. Gives all necessary forms. Many check lists, section head- 
ings, key questions, to help you find answers quickly, make sure nothing 
is overlooked. 


e Authoritative: The author had all the aid he sought from govern- 
ment officials supervising contract termination; his book gives you 
informed, dependable instructions. 


@ Timely: Tells what you can do NOW, to prepare for quickest, 
smoothest settlement when termination is in full swing and govern- 
ment agencies are crowded with work. 


SEE IT 10 DAYS FREE—SEND COUPON NOW 
Af McGRAW-HILL 





ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 


Send me Lasser’s How to Speed Up Settlement of Your Terminated 
War Contract for 10 days’ examination on approval. In 10 days I 
will send $3.50, plus few cents postage, or return book postpaid. 
(Postage paid on cash order.) 


Cy MRE GUahe is sc kim oc badee cao 6Su% «bob aire 6 oH 6 63s Owe e iaee eee ee 
CE iain 6 os bis ks dg HORE N A S hk As oe eka thks eee 


ey eee Ee eee LE CERT REP eee Av. 6-45 
(Books sent on approval in the United States only.) 
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“Press to Test’ 


INDICATOR LIGHT 


TRADE MARK REG. 


The versatile Searle VM 400 is perfect for 
day or night flying. At night it gives only a 
shadowy, phosphorescent indication. It can be 
swiftly adjusted to give a concentrated beam 
that pierces daylight. It gives 60° more cover- 
age than Navy requirements. It accepts either 
screw-base or bayonet type bulbs which may 
be quickly discharged by finger-tip pressure 
when necessary. A Searle is the only light that 
combines these features—and more. Write for 
details. 





© U.S. PATENTS APPLIED FOR 





ORANGE, CALIF. 
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| ARE YOU USING THE TUBING 
| Geet surep ror your Jos ¢ 


ie 





Best suited means a varnished tubing or sleeving 
that meets every service requirement .. . at low- 
est cost! 


That's the way IRVINGTON ... long the leader 
in electrical insulation . . . meets every tubing 
or sleeving need. For IRVINGTON makes all the 
types including non-fraying FIBERGLAS...high 
voltage IRV-O-VOLT . . . RADIO SPAGHETTI 
and SATURATED SLEEVINGS .. . in a complete 
range of colors and A. S. T. M. sizes. 


be unbiased . .. you get the tubing best suited to 
your needs, not only from the standpoint of effi- 
ciency, but economy as well. 


In addition, you get that extra increment of 
electrical surety which IRVINGTON’S ‘know 
how’ and manufacturing control’ provides. For 
literature, or engineering assistance, write to 
Dept. 52. 


IRVINGTON PRODUCTS 


Cotton, Fiberglas, or Rayon Tubings and 
Sleevings — Varnished, Lacquered or 


oF Vinylite Processed 
4 Non-Fraying Fiberglas Sleeving 


Transformer Lead Tubings 


or Plastic 

Extruded Plastic Tubings 
Fibron Plastic Tapes 

Varnished Fabrics and Papers 
Slot Insulations 

Harvel and Irvington Insulating 
Varnishes 

Cardolite Resins 


IRVINGTON 


VARNISH & INSULATOR COMPANY 
irvington 11, New Jersey 





i} 
viaadal 


Thus a recommendation from IRVINGTON can | 


Wire Identification Markers — Varnished. 
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Parts 
Marking) 
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LECTROETCH 
ELECTROLYTIC STENCIL ETCHING PROCESS 


The new Lectroetch Electrolytic Pen Type etcher is by far 
the most outstanding etcher on the market today for 
marking metal parts with government inspection symbols 
such as approval, deviation, salvage, magnaflux, etc. 


Small, neat, compact, it is similar to a fountain pen in size 
and shape and can be carried in the vest pocket. Equip- 
ped with new exclusive, heavy duty, long-life interchange- 
able plastic button type stencil, it will mark tens of 
thousands of parts under ordinary conditions. Reproduc- 
tions on parts are clean, sharp, legible, and uniform. 


Fitted with Bayonet Lock, stencil buttons can be changed 
quickly and easily in a matter of seconds. 


Neutral Electrolyte is used, consequently, there are no 
burns, corrosion due to acids. 


We can also furnish any of the government symbols with 
the Pen Type Etcher or designs that may be needed. 


Pen is connected with six feet of flexible cord to standard Lectroetch 
power unit, which is plugged into any 110 volt, 60 cycle light socket. 














Yue YECTROETCH 
Onpany 


1727 DOAN AVENUE on CLEVELAND 12, OHIO 








| Manufacturers of 

| | Sheet Metal and 

| Tubular Accessories 

for Leading Engine 
and Propeller 





Manufacturers 











H Ow TO HANDLE 


AVIATION ENGINES 





Handle the engine ONCE. . 
KAR lifts, transports, and positions the en- 
gine in moving it from fixture to fixture, 
placing it on the test stand, or hoisting it 
into the plane. Handles loads at sides as 
well as the front. One to 10 Ton Cap. 
Agents in Principal Cities. 


Users—Curtiss-Wright, Boeing, Bell, Re- 
public, Consolidated, Lockheed, Douglas, 
Grumman, Eastern, North American, etc. 


Write for Catalog +58 


2%, 5, AND 10 TON CAPACITIES 


84 
Sy SILENT HOIST & CRANE CO. 
846-63rd ST.. BROOKLYN 20. N 


. KRANE {jj 












TANKS 


of all kinds required for air. 





craft, from small filter tanks to 






wing tanks for giant cargo ships, 






gre among the major Mercury 
products... backed by a quarter 
century of aire 








craft experience, 
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On Paper NOW — 


Plans for the gears for tomorrow’s industry — 
are on paper—or in the inventive minds of 


the engineers. 


When the time comes to go into production — 
Diefendorf will be ready with the same quality 
that has marked every Diefendorf Gear pro- 


duced for war. 








ay Gear Corp., Syracuse, New York 




























al GAGES 


EASY to USE 


TU-MI-CO TUBULAR FRAME o 
special homogenous grain structure 
steel is 25 to 50% lighter than solid 
frame—yet highly shock resistant. 
Lessens fatigue. Hermetically sealed, 
low thermal conductivity, less expan- 





sion. Triple plated —copper, nickel 
and chrome, buffed and polished— 
an attractive, high 
quality precision 


tool. 


TUBULAR 


MICROMETER C0. 


ST. JAMES, 
MINNESOTA 
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|GAGES - JIGS 
' and FIXTURES 


Desigued and Produced 
Le Your Onder 


@ In the design of special tools, gages, jigs and fix- 
tures for expediting and controlling production, 
MERZ engineers approach each problem from two 
directions: first—from the standpoint of guaranteed 
accuracy, second—from the standpoint of simplicity, 
and facility of operation. 

When you commission MERZ to design and build 
your special fixtures and gages you are assured of 
equipment for maximum quality and quantity of pro- 
duction. Write for literature describing our skill 
and facilities in this highly specialized field of engi- 
neering service. Prompt shipment of MERZ standard 
A.G.D. gages, from stock. 


MERZ 


pe 
? 


ee 








We are specialists in the design and production 
of experimental machines and devices 


Engineering Company 


INDIANAPOLIS 7, INDIANA 








oe lalla RUBBER 
MOLDED - 

~ AIRCRAFT PARTS 
ca Toes isolate vibration, seal joints, 

~*~ == protect men and equipment 







To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 


Air Hose Conveyor Belt 

Paint Spray Hose Other rubber 
Welding Hose products for 
Abrasive Wheels plant maintenance 


Transmission Belt Plane Fueling Hose 


52ed Your Keep Ahead with MANHATTAN 


MFG. DIVISION 


MANHATTAN. INC 


THE MANHATTAN RUBBER 


OF RAYBESTOS- 


Executive Offices Passaic, New Jersey 
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1A HARD HITTING 
| ld 


o 


FOR CRAFTSMEN 


IGHTY BUT GENTLE— 
NUPLA HAMMER uses a 


~\ : new plastic discovery called 

v + “Flex-O-Cryst,” a semi-soft 

s © flexile material that HEALS 

ud a” ITSELF when dented or de- 
° formed. 


NUPLA Hammer hits hard ef- 
fective blows without cutting 
. or damaging delicate parts or 
© finishes. More durable than 
| rawhide because it does not 
"curl or permanently deform. 
Unlike rubber, wiil not re- 
bound: not affected by oil or 
| gasoline, Will not support com- 
bustion or explode. Will not 
chip or crack. 

Every skilled craftsman wants 
and needs a Nupla Hammer. 
3 sizes and 7 weights 
SOLD AT HARDWARE STORES EVERY- 
WHERE; write for name of local dealer. 


NEW PLASTIC CORPORATION 
1017 N. Sycamore Los Angeles 38, Cal. 


NUPLA 


MIGHTY 
beet Gentle 


PLASTIC 
HAMMERS 


401 
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Wi * SINGLE- 
; RELEASE” 


Harness 


UNITED NATIONS’ FLYERS 


are using it for 
SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness .. . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is “set” for action. 


All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin “Single-Release” harness is 
| acknowledged as superior for all landings. 


IRVIN, as always, leads in Safety. 


Harness Falls Off 


| IRVING AIR CHUTE C@O., Ine. 


Main Office: 1670 Jefferson Ave., Bufiale 83, N. Y. 


Twist & Set Tap for Release 





Complete Factories in Buffalo, N. Y., Glendale, Calif., (1500 
Flower St.), and Lexington, Ky., U. S. A.—Canada, England and 
Sweden ... All Serving the United Nation’s Air Forces. 


} 
BwUY 
| 
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Since 1887 






Aircraft Washers to government AN specificatiens: 


AN 936 AN 945 AN 960 
AN 940 AN 970 












® Standard Washers © Brass and Copper Washers 
© S. A. E. Washers © Aluminum Washers 

© Riveting Washers © Fibre Washers 

©@ Light Steel Washers © Expansion Plugs 






© Special Size Washers 


WROUGHT WASHER Mic. Co. 


2143 SOUTH BAY STREET 
MILWAUKEE 7, WISCONSIN 























4 Holes at One Time! 


hq VETPAE drilling of holes from 1/32" up, at a speed as 
high as 10,000 R.P.M., is no longer an impossibility. It is 
now being done on many mass production jobs by means of 
the Govro-Nelson Automatic Drilling Unit, with a set-up such 
as illustrated above, drilling 4 holes at a time in a brass fuse 
part. 

This exceptionally high rate of speed is made possible by 
the Unit's centrifugal-feed feature, which automatically safe- 
guards the tool against breakage. 
Other models available for different 


speeds and conditions. Designed for 
drilling up to 3", depending upon the 





WRITE FOR 


Literature 
material. a oheuil 





GOVRO-NELSON CO. 
ih FN 1933 Antoinette 
el ERED DETROIT .8, MICH. 
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FITZGERALD Qf (NSTRUMENTS.. 


GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 39 YEARS 


Write for information 














5%" ID x 3%" Deep 


THE FITZGERALD MANUFACTURING COMPANY “ INDUSTRIAL a ean 
TORRINGTON, CONN. eh Mw = RMR CLEANING MACHINE 








Results increase, life of mechanisms, reduce need for replacement parts. 
Method assures uniformity of cleanliness, affords perfect protection for 


BRANCHES CHICAGO AND LOS ANGELES most delicate elements, turns parts out bone dry ready for inspection 
é R and use—in less than ten minutes. 
CANABIAN FITEBERALD, LTD., TORONTO Machine also used to clean meters, jewels, crystals, radio tube parts, all 









timing mechanisms and related, highly vulnerable parts. 
Used by: Every major air line, Army and Navy, over four hundred indus- 
tries, scores of utilities, watch and clock makers, municipalities and most 


of the United Nations. 
For parts too difficult to clean manually, or by any other method, CLEAN, 
RINSE, POLISH, DRY with L & R in one complete, self-contained unit. 
CATALOG DATA 


L&R MANUFACTURING COMPANY 


TME COMPLETE Lint THAT OmP.eTiisy aviar: 
COMPLETELY Gatiorice 577 Elm St., Arlington, N. J. * Chicage 2, Ill. 
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ANNOUNCING THE NEW 


SHOCK-ABSORBIN 
COMTORPLUG $x, 


Extra protection 





for heav YY o==— 


eh 4 og Sea “hy 


1655 W. Lafayette Bivd. 

















Detroit 16, Michige 














Shock-absorbing construction Is 
now standard on all Comtorplug 
amplifiers. As a result, this unique 
internal gage combines extreme 
accuracy with ruggedness almost 
unbelievable in a gage measuring 
to fractions of .0001”. Already 
widely used by machine operators 
and bench inspectors, as well as 
final inspectors, the new amplifier 
is completely safeguarded against 
possible damage from the applica- 
tion of sudden or severe force by 
even the most careless and un- 
skilled users. EXISTING MOD- 
ELS OF PLASTIC AMPLIFIERS 
MAY BE CONVERTED TO THE 
SHOCK-ABSORBING TYPE AT 
REASONABLE COST. 


Request Bulletin. 31 


THE COMTOR CO. 


90 RUMFORD AVENUE 
WALTHAM, MASS. 
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. your 7 ie fy 
= Let us know so that we can keep copies of = §& 
= _ Aviation coming promptly. a. 
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ae TO: Circulation Dept., Aviation * 
bel 330 West 42nd Street, New York 18, N. Y. _ 
+ Please change the address of my AVIATION subscription ‘& 
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JACOEL QARD AIRCRAFT py 
Splicing Tool oe Since 1918 
No. 10 “aE 
| Full swivel especially de- : 
| Sorel etitie, Wihenen, | ec ee The Proper 





modate thimbles or bush- X 
5 all pe a inch’ ta °, this or other advertising does | | SOBER or FLU 
 eataalicing [ not supply the information coa- to solve needs 
Jacoel Cable Splicing cerning products or services |. f indust 

Equipment Co. wanted, please write: ° ry 


1514 Main Street AVIATION, L. B. ALLEN CO., Inc. 


Buffalo 9, N. Y. New York City 6704 Bryn Mawr Ave. Chicago 31, U. S. A 
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OR A DRUBBING 


E ORIPS 


e 
D &y-T 
That's What YOU Can Say 
When You Get Fel-Pro’s 


FREE FOLIO 
of Sealing Materials 






~~ 
























lick your gasket Sogn by 
yading for this FREE FOLIO. 
The actual samples of 52 popu- 
hr Fel-Pro sealing materials con- 
ined in this LIO make it 
usy for you to select more effi- 
cent gaskets, packing or strip- 
ping. Included in the FOLIO are 
specially developed Fel-Pro ma- 
wrials for sealing water, oil, 
seam, chemicals, corrosive gas- 
a, etc. Also wew materials devel- 


ichiga 





The best mechanics every- 
where choose UTICA Pliers 
and Adjustable Wrenches 
for their time-saving preci- 
sion and long life. . . After 
Victory, prompt shipments 
of UTICA Tools can again 
be made by our distributors. 
Send for Aviation Bulletin 





wed and perfected through Fel- 
"s war research. 


Write for your FREE FOLIO to- 
day... then if you can't find the 








No. 41. 


material you're seeking, put PLIERS 
problems up to Fel-Pro’s 
Special Development Staff. for Every N eed 


FELT PRODUCTS MFG. CO. 
1523 CARROLL AVE., CHICAGO 7, ILL. 
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“ARNO 


TUBE SEAL 
No. 700 


- » - in Quick, Easy, 
Usable Form! 


% Here is the Aircraft Mechanics Handbook of “‘tomor- 
row”... for use TODAY! Newly and specifically compiled 
(from daily working sources) to answer instantly the every- 
day questions in repair and production work right on the 
average job. Complete and detailed for constant shop ref- 
erence; comprehensive for serious users. 
information has been rushed right from the production lines 
to the pages of this book .. see sections below. Ninety 
percent of the data is in easy, tabulated form. Handy 

fist size’—5'Y%4 x 712 inches, bound in flexible cloth. It’s 
am indispensable book-form “tool” for the bench of every 
completely equipped Aircraft mechanic. Only $2.75. 





A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and fom. 


























. ms 400 PAGES MAIL COUPON TODAY! 
quality adhesive. Easy and quick to apply. a 
P : 16 SECTIONS THE MANUAL ARTS PRE 
Can be removed in an instant, no res due. ned for Quick 241 Duroc Bidg., Peoria 3, Titinols. 
* e ° rence Gent): H 
wine we les.and ae ro of Aluminum and Alloys: Rivet- HANDBOOK ‘for examination. In 10 days T wil 
7no- land uStTIA ap cial Festeners: Nomenclature; in good condition. oe, Se ae 
oe 
ARNO ADHESIVE TAPES ine. ie: Fe gpa aoks Ghedise BMD cccccccccccccceccccccccecccccccceccoceecees 
. ] Woodwork; Cable; Transparent * Company ..................... 
| Prats Cable: Transparemt § COMPANY --....---..eeeeeceesesceccereeeeeseees 
: MICHIGAN CITY, INDIANA iaiinnes daninbeiede OIDs icncscpntnasscccctileticsccccecesccccsc 
241 Duroc Bidg., Peoria 3, Ill. UNTIED senucdscaccccicnccesccecacecsecia 
deni ameter Se nats 
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AVIATION’S MARKET PLACE 


CLASSUtFItED AOVERTISING 


USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR RATES: UNDISPLAYED, 10 cents a word, minimum $2.00 (Pea- 


OPERATORS, ETC. 


(Sales and Servic : Storage—Repairing—Charter—Acrial Tow- 10 words.) DISPLAYED $7.25 per inch. Contract rates on request, 


ing or Exhibitions—Special Instruction) 


OFFERED OR WANTED. 


Phone: MEdallion 3-0700—Ext. 556. 


NEW ADVERTISEMENTS received by June 20th will appear in the July issue within space limitations 








POSITIONS VACANT 


AERONAUTICAL ENGINEERS: Need experi- 

enced or semi-experienced stress, layout, and 
weights engineers for important positions in 
connection with designing of non-wrinkling 
sandwich aircraft structures. War and post-war 
applications. Write full particulars concerning 
education, experience and salary requirements 
to Universal Moulded Products Corporation, 
Aeronautical Engineering Division, Bristol, 
Virginia. Attention of Dr. R. J. Nebesar. 


POSITIONS WANTED 


PRODUCTION CONTROL Engineer and super- 

visor thoroughly experienced in production 
problems, accounting and engineering coordina- 
tion. Will consider permanent position in any 
organization. Excellent references. PW-917, 
Aviation, 520 N. Michigan Ave., Chicago 11, Ill. 


AVAILABLE — EXECUTIVE — Exceptional 

knowledge of operation and maintenance of 
aircraft. Several years Latin American experi- 
ence. Fluent Spanish. Several years experience 
Naval Aircraft. Thorough knowledge BuAer 
procedure. Opportunity desired with operating 
or manufacturing company to demonstrate 

















diplomacy and ability on difficult job. PW-922, 


Aviation, 330 W. 42nd St., New York 18, N. Y. 
PSYCHOLOGIST: seeks position in research in 

industrial psychology or personnel problems; 
M.A. degree; experience in personnel manage- 
ment and market research. PW-923, Aviation, 
520 N. Michigan Ave., Chicago 11, IIl. 


REBUILDING 


AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 




















_FOR SALE 


$50.00 will be allowed for any type of old para- 

chuie toward the purchase of a new Irvin or 
Pioneer Parachute. Canopy must be clean. Age 
and condition of harness immaterial. Joe Crane 
& Co., 99 Main Street, Mineola, L. L., N. Y. 


NEW TIRES: 8.00x4, 6.00x6, 7.00x4, 4-ply $11.75. 

Tubes $3.25. We wholesale and carry large 
stocks. Propellers, spark plugs, batteries, tail- 
wheel assemblies, windshield pyralin. Dope, 
Fabric. Bob Trader Aero Supply, Municipal 
Airport, Pittsburgh, Pa. 


MISCELLANEOUS 


SUCCEED POST-WAR! Find what you’re best 

fitted for. Free information. Vocational 
Testing Clinic, 52-C Lincoln Avenue, Highland 
Park, N. J. 




















WANTED 


SUPERINTENDENT 


A growing Ohio corporation wants a 
superintendent to take complete charge of 
production and general factory work. 


Ability to handle men and some ex- 
perience in labor-management relations is 
of primary importance. Age—40 or under. 
Engineering training desirable. 

Write, giving complete personnel record 
and qualifications, including past employ- 
ments and present activities. This posi- 
tion offers excellent advancement possibili- 
ties and a progressive postwar opportunity. 


P-920, Aviation 
330 West 42nd St., New York 18, N. Y. 

















nessnssnsnvosassenssssenessssseressneevensvesvessssessseneneennseeeneesueaeenensntitesessstocsesssey 


BELL AIRCRAFT 


needs immediately 
k experienced Je 


Aerodynamicists 
Structural Designers 
Senior Drawing Checkers 








’ Static Test Engineers 
Layout Draftsmen @ Detail Draftsmen 
Senior Stress Analysts 
Weight Engineers 
Electronics Engineers 


Excellent opportunities for those having air- 
craft manufacturing experience, although 
applications of draftsmen and engineers in 
other fields will be considered. Applicants 
must comply with WMC regulations. 


Write full details of qualifications to 


BELL AIRCRAFT Corporation 


2050 ELMWOOD AVENUE 
Buffalo 7, New York 











FURNISHED HOTEL 
PURCHASING AGENT | | «sytem: ote on tus corset. 


Growing mid-West corporation re- 40 HOTELS, tourist camps, dude ranches, los 
quires man between 25 and 40 to summer homies, timberland. Booklet. 
assume buying duties, principally steel; EARL WOODWARD 
experienced in buying aircraft steels ~ Lake George, N. Y. 


and non-ferrous to AMS specifications. 


Give complete personnel records, 
mames of past and present employer, 


age, etc. 


Progressive postwar opportunity. PROFESSION AL 
seeean heres aug SERVICES 


ae camps, | dude ranch 1 children’s camp, 





















































Additional LANCASTER, ALLWINE & ROMMEL 


Registered Patent Attorneys 


Position Vacant Booklet—''General Information Concerning In- 


Advertisements ventions & patents" and "Fee Schedule" sent 
without obligation. 
on page 408 Patents—Copyrights—Trade-Marks 








Suite 452, 815—I5th St., N.W., Washington 5, D.C. _ 
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Twin-Engine Cessna Airplanes 


GOVERNMENT SURPLUS PROPERTY 


A large, comfortable cabin, coupled with twin- 
engine safety, and the ability to get in and 
out of small airport gives this airplane gen- 
eral utility value. 


It operates on 73 octane gasoline and cruises 
at approximately 140 m. p. h. This plane is 
suitable for business transportation, light 
cargo, pilot training, or personal use. 


This aircraft is a low-wing monoplane of 
composite wood, steel and fabric construc- 
tion and is powered with two Jacobs Model 
L4MB engines, of 225 horsepower each. These 
Army models, designated as UC-78 and AT-17 
(commercial model T-50), are type-certificated 
but individual planes must be repaired and 


Agencies located at: 
Dallas + Denver - 


Atlanta 
Detroit 





modified to meet Civil Aeronautics Adminis- 
tration airworthiness requirements for civilian 
flight. 

Information concerning sales procedure, 
location of aircraft, and price, may be ob- 
tained from your nearest RFC Disposing 
Agency in the cities listed below. 





PRICE DETERMINATION 


Prices for these planes have been set to make allow- 
ances toward modifications, repairs and overhaul. 
The $8500 price is for planes equipped with con- 
stant speed propellers, and a wing which is eligible 
for CAA approval to permit a 5400 pound gross 
weight. Prices are lower for planes equipped with 
fixed pitch wood propellers and/or a wing designed 
for a 5100 pound gross weight. 











Reconstruction Finance Corporation 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 


Charlotte + Chicago ~- 
Kansas City, Mo. - 


Boston ° 
Houston ~° 


BUY WAR BONDS 
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Cleveland 
Los Angeles 
Minneapolis - New Orleans - New York * Omaha + Philadelphia - Portland, Ore. 
Richmond + St.Louis + Salt Lake City - San Antonio + San Francisco + Seattle 


j x 
< 
Pp 

+ 


bs Hire 


Available Through Reconstruction Finance Corporation 


3900 3500 
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... AUTHENTIC 
OUTSTANDING New Dead Reckoning WANTED 
AUTHORITA- Equipment 
wwe For Defense of Land, Sea and Alr ENGINEERS 
RADIO and INSTRUMENT FLYING: By Charles A. 
covering new important material’ "Weitcen especially 
ibiraatont kings sheieraeicrhoce vere i MACHINE 
cluded with Meteorology,  Radio-Orientation, _ let- 


$wG5 off-course and alternate airport problems. Only 


postpaid. 
CELESTIAL NAVIGATION—complete equipment con- DE ELOPME 
sisting of Air ey Note Book and. Navigation 


Plotter, Simplified Celestial Navigation 
Line of Position Book, and Il ess Star Chart; 
6 items only $11.75 postpaid CoD Se 








AERONAUTICAL TRAINING. Just off the press. New Graduate engineer or equines 
enlarged edition. For the first time shows separate i H 
cietae eset Lae cee, eee eras | | Ment, experienced in the desiga 
ENCYCLOPAEDIC postpaid or C.0.D. and development - = and 
AVIATION DICTIONARY GROUND, TNETRUCTOR., Written for the student pre- eee, eee ae 
class _work. Covers Navigation, Meteorology, Aircraft with creative abi ty required, 3 
by CHARLES A. ZWENG tion, "$3.00 postpaid’ or E-0.D. | Vs Alf Regula- experienced in such lines as au. | 
Member, Institute of Aeronastical Sciences GROUND INSTRUCTOR RATING. Just published. Con- tomatic, semi-automatic, orord- j 
Author of Radio & Instrument Flying, etc. Brett amie oe * nations on mance equipment. 
‘i ngines an . Nomenclature and aviation : 3 
3 new Beene a aie cee Something ‘You cannot afford to be "without. $300 Must be thoroughly acquainted 
aviation terms — and thousands of other with “Ground Instructor’ for $5.00. 5 nation with modern methods and shop : 
words defined in ZWENG’S AVIATION DIC- AIRPLANE and ENGINE MECHANIC: Examinations. practices and capable of devel- : 
TIONARY. The publishers congratulate the New authentic Quiz Book now covers the new Typi- oping new ideas in conjunction : 
. ip Choice examinations fully illustrated 
author for this, his latest contribution to with necessary diagrams. Used by eed, Doug- with modern mechanical lab i 
aviation. This splendid volume is bound in a Northrup, Ryan and outstanding schools. Why 92,2 ora- : 
maroon leatherette with gold lettering. $6.00 fail? Only $3.00 for both examinations and CAR. tory facilities. i 
‘OD. Instrument Flying by Weems & Zweng......... .00 : Pe 
ster. adbeast alellad COMPUTER asic text and “Typical Multipns Chaiee ne Contain of eine on tone, 7 
ic ani e ce’ Exams. .$4.00 ce) ucation, experience, dratt 
(Type EE-6B), $10.00. DALTON MK VII NAVIGATION COMPUTER. $5.00 status, present ialary and salary 
Penerennl, MANES OF vas mae comrerse, COX & STEVENS COMPUTER.............. $35.00 — — recent photo- 
and illustrated. Blue and Gold Deluxe binding. Only graph or snapshot. 
$2.00 postpaid. Celestial Air Navigation Trainin 
PARACHUTE TECHNICIAN. Prepares for parachute Prepare now for this coun phase of Air ne Post-war opportunity. 
Rigger Rating: basic text and ‘‘multiple choice exam- Our students are now air navigators and instructors " 
SEVGATIGRORE ROCK Tomy, Sverre su ame" | | Appticanta mat be, able to. ob 


MARK 11 Navigation Plotter...............-..- $4.00 tain Statement of Availability. 


AIRLINE TRANSPORT PILOT RATING (by 
Zweng). Covers all subjects on which the pilot is ex- 
amined. Typical ‘‘multiple choice’’ examinations in 
the appendix. $4.00 postpaid or C. 0. D. 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 
12021 Ventura Bivd., N. Hollywood, Calif. 


Write for information 


E. I. du Pont de Nemours & Com- 
pany, Inc., Personnel Division. 
Wilmington 98, Delaware. 














ANODIZING OF ALUMINUM DRAFTSMEN 
HARD CHROMIUM nERO T RA ES ‘ Experience in hea bye cv eng work desirabi 
PLATING COMPANY aircraft experience. acceptable. Outstanding “post. 


ag on shout Po oN ag reg pwn = 
7: ork. -M.U. rules observed, ve Tull particulars 
Philadelphia Rust-Proof Co. Roosevelt Field, L. I. in teller adnan tat 


§ 2217 Frankford Ave. Fate., Fe. EXPERI MENT AL WORK $30 West 42nd St, New York 18, N.Y. 
MODIFICATIONS I gg ee Reng 












































e te « In Manufacture of Aircraft 
AV I AT I O N Specialists in Manufacturers of Positions available in several fields 
| Wood & Metal Airplane Parts Factory and Production Management, 
ie H O O L S Materiel, Tooling and Engineering 
i McDONNELL AIRCRAFT CORPORATION |: 
Government Approved Station 115 Ambassador Building, St. Louis (1), Mo. : 
PAN AMERICAN — FOR SALE _ _ POR SALE 
eee Sree ennai ee i 900 HP. -D.C. Dyacmometer with, tachom- Magnetic Inspection Ferroscope 
2300 West Flagler St., Miam . Fla. eter and revolution counter. . Model #5440, P.N. type, 110V Single Phase 
Teach Aircraft Drafting, aha. Instruments, motoring capacity. ae yee = with Longitudinal Magnetizing Coil WA-12 
Radio Navigation etc. better and for less. Fintine Nenthotion te 13. — Y and, #118 Demag Coll 220V Single Phase, 
-INDUCTION and INDUSTRIAL Megs use ju months. 
TERINING CENTER for MEN and WOMEN JACOBS AIRCRAFT ENGINE CO. MID-WEST SCREW PRODUCTS CO. 
Florida’s Finest Institution of Technology POTTSTOWN-PENNSYLVANIA 3662 Park Avenue St. Louis, U. S. A. 











AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION 188 


CARBURETORS @ MAGNETOS @ GENERATORS 
ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 





SALES VACUUM PUMPS e HYDRAULIC PUMPS e INSTRUMENTS 
| BERS sTANDARD AIRCRAFT EQUIPMENT CO. 
| - ROOSEVELT FIELD & MINEOLA, L. I., N. Y¥. “ GARDEN CITY 8753 
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| USED TRAINING PLANES 


‘ | FOR SALE 875 10 *2400 


SINGLE-ENGINE PRIMARY TRAINER AIRPLANES 


GOVERNMENT SURPLUS PROPERTY 
AVAILABLE THROUGH RECONSTRUCTION FINANCE CORPORATION 


TYPES AVAILABLE: 


ance Fairchild Army Models PT-19, PT-23; Boeing Army Models PT-17, PT-27; Navy ' 
Models N2S-1; N2S-3; N2S-4; Ryan PT-22; and Naval Aircraft Factory N3N-3. A 











posite construction. These models are type- 
certificated but individual planes must be 
repaired to meet Civil Aeronautics Admin- 
istration airworthiness requirements for 
civilian flight. 


These planes can be used for flight instruc- 
~d tion, personal transportation, crop dusting, 
ranch or forest patrol and other purposes. 

They are powered with in-line or radial 


ge ee aT! Ral ne 


type engines ranging from 160 to 235 horse- 
power, and are two-place, tandem, open 
cockpit monoplanes or biplanes of com- 


All of the above types formerly were used 
by the Army and Navy in their respective 
pilot training programs. 


Information on sales procedure, location of available aircraft, and sell- 


ing prices may be obtained from your nearest RFC Disposing Agency. 


RECONSTRUCTION FINANCE CORPORATION 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD aa; 
oy 





Agencies located at: Atlanta « Boston + Charlotte + Chicago - Cleveland + Dallas + Denver + Detroit 
Houston « Kansas City, Mo. « Los Angeles » Minneapolis » New Orleans » New York »- Omaha » Phila- Ls 
delphia « Portland, Ore. « Richmond « St. Louis + Salt Lake City » San Antonio + San Francisco + Seattle i 


BUY WAR BONDS 
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OUT GOES SPOILAGE! 


Hamstrung by work-spoiling driver skids while he used 
slotted screws, a certain radio cabinet manufacturer made * quent downward swing in costs. A downswing that was 
a complete switch-over to Phillips Recessed Head Screws. 
Result: production shot up like a rocket! 





UP GOES STRENGTH! 


On production ... on costs .. 
use of Phillips Screws makes a big difference. Engineered 
for heaviest driving pressures, they help designers plan 
exceptional strength and rigidity into products! “ e _ sidetrack sales! 


fs Phillies --« the engineered recess! 





- yes, also on design, .. . e Saleswise, too, use of Phillips Screws pays off. They not 






: DOWN 60 COSTS! 


With this upward swing in production, there was a conse. 


. helped along plenty by the fact that Phillips Screws drive 
up to 50 percent faster! 








: AWAY GOES SALES RESISTANCE! 


only add to a product’s strength, smartness, and general 
good looks. They also banish burrs that snag clothes and 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
.-. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easiér- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


PHILLIPS * SCREWS 


WOOD SCREWS « MACHINE SCREWS »° Heat TAPPING SCREWS « STOVE BOLTS 


ee e© e¢ @ © © © © @ © Made inall sizes; types andhead styles © © © © © © * ° 


American Serew Co., Providence, R. 6. 


Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 


Central Screw Co., Chicago, tll. 
Chandler Products Corp., Cleveland, Ohle Milford Rivet and Machine Co., Milford, Conn. Shakeproof ine., Chicago, ‘ul. 

Continental Serew Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Cont. 
The Corbin Screw Corp., 
Co., Chicago, til. 


General Screw Mfg. 


New Britain, Conn. New England Screw Co., Keene, N. H. 


The H. M. Harper Co., Chicago, Ifl. Pheoll Manufacturing Co., Chicago, II. 

international Serew Co., Detroit, Mich. Reading Serew Co., Norristown, Pa. 

The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Manufacturers Serew Products, Chicago, 11. Seovill Manufacturing Co., Waterville, Conn. 


The Steel Company of Canada Ltd., Hamilton, Canada 


Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 


Pawtucket Screw Co., Pawtucket, R. 1. 
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